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This chapter describes the functions available through the Feature Icon Bar.

Using Feabure

Figure 7-1
EnSight Feature Icon Bar

Section 7.1, Color

Section 7.2, Contour Create/Update

Section 7.3, Isosurface Create/Update
Section 7.4, Particle Trace Create/Update
Section 7.5, Clip Create/Update

Section 7.6, Vector Arrow Create/Update
Section 7.7, Elevated Surface Create/Update
Section 7.8, Profile Create/Update

Section 7.9, Developed Surface Create/Update
Section 7.10, Displacements On Parts
Section 7.11, Query/Plot
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Section 7.15, Keyframe Animation

Section 7.16, Subset Parts Create/Update
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7.1 Color
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Clicking once on the Color Icon opens the Color Editor in the Quick Interaction
Areawhich alows you to assign color to the individual Part(s) which has(have)
been selected in the Parts List. If no Parts are selected, modifications will affect
the default Part color and all Parts subsequently loaded or created will be assigned

the new default color.
Using Feature

Figure 7-2
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Figure 7-3
Quick Interaction Area - Color Editor - Constant Color

Opens a pull-down menu which allows you to choose whether to color the selected Part(s)
by a Constant Color or by the Variable selected in the Variables List.

The selected Part(s) may be assigned a constant color in two ways. First, the color may be
assigned by entering red, green, and blue numerical values (0.0 to 1.0) in the R,G,B fields
of the Quick Interaction Area and then pressing the return key.

Second, you can click on the Mix... button and the Color Selector dialog will open.

Figure 7-4
Color Selector dialog

You can choose whether you wish to use the RGB color scheme or HSV. A color may be
chosen in one of four ways. First, acolor may be chosen from one of the color cells (small
squares of constant color). Second, you can grab the small circle in the color assignment
hexagon and interactively pick the desired color. Third, you can pick a color by entering
numerical values (0.0 to 1.0) in the numerical (RGB or HSV) fields and then pressing
return key. Finally, you can interactively choose acolor by using the slider barsto theright
of the numerical (RGB or HSV) fields which adjust the values therein (the color in the
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7.1 Color

dlider bars indicates the effect that modifying the color components will have on the final
color).

It is possible to assign to the Color Cells area a color that you have specified in one of the
other three ways by clicking the Change Color Cell and then clicking on the cell to which
you wish to assign the currently defined color (as shown in the large rectangle to the | eft).
This reassignment will be retained for use in subsequent EnSight sessions.

Regardless of which method you useto define acolor, it will not be applied to the selected
Part(s) unless and until you click the Apply button.

Vector
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Figure 7-5
Quick Interaction Area - Color Editor - Variable

Variable Alternatively, the Part(s) may be colored by a variable selected in the Variables List
instead of by one constant color. The color palette for each Variable associates a color with
each value of the variable and these colors are used to color the selected Part(s).

Vector Component If you are coloring by avector variable, this opens a pull-down menu which allows you to
choose whether you wish to color using the magnitude or a component of the vector.

Magnitude Color by the vector magnitude.

X Color by the vector’'s X component.
Y Color by the vector’'sY component.
z Color by the vector’'s Z component.

Apply New Variable Changes the color palette used to color the selected Part(s) to that of the variable currently
chosen in the Variables List. If more than one variable is sel ected, then the color palette of
thefirst selected variable will be used.

Feature Detail Editor  Double clicking on the Color Icon will open the Feature Detail Editor (Variables)
(Variables) dialog.

(see Section 4.1, Variable Selection and Activation, Section 4.2, Variable
Summary & Palette, and How To Edit Color Palettes)
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7.2 Contour Create/Update

7.2 Contour Create/Update

Contours are lines that trace out constant values of a variable across the surface(s)
of selected Part(s), just like contour lines on atopographica map.

Figure 7-6

Pressure Contours in a Flow Field around a Circular Obstruction

The variable must be a node-based scalar, but can, of course, be afunction of a
vector variable (i.e., the magnitude or acomponent). A Contour Part can consist of
one contour line, or a set of lines corresponding to the value-levels of the variable
paette. A Contour Part has its own attributes independent of those Parts used to
createit (the parent Part(s)).

Contours are drawn across the faces of parent Part elements (one-dimensional
elements are ignored). At each node along the edges of any one element face, the
contour’s variable has avalue. If the range of these values includes the contour’s
value-level, the contour line crosses the face. EnSight draws the contour by
dividing the face into triangles each having the face's centroid as one vertex. For
each triangle the contour crosses, it will cross only two sides. EnSight interpolates
to find the point on each of those two sides where the variable value equals the
contour value-level, then creates abar element to connect the two points. Note that
acontour line can bend while crossing an element face.

Because Contour Parts are created on the EnSight Client, the Representation
attribute of the parent Part(s) greatly affects the result. Representationsthat reduce
Part elements to one-dimensional representations (Border applied to two-
dimensional Parts and Feature Angle), or do not download the Part (Not L oaded),
will eliminate those Part el ements from the Contour creation process. On the other
hand, Full representation of three-dimensional elements will create contour lines
across hidden surfaces. Usually, you will want the Representation selection to be
3D Border, 2D Full.

Contour Parts are created on the Client, and so cannot be queried or used in
creating new variables. However, Contours can be used as parent Parts for Profiles
and Vector Arrows.

If you change the value-levelsin the Feature Detail Editor (Variables) Summary
and Palette section, the Contour automatically regenerates using the new value-
levels.
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7.2 Contour Create/Update

Use care when simultaneously displaying contours based on different function
pal ettes so that you do not become confused as to which contours are which.
Coloring them differently and adding an on-screen legend can help.

Clicking once on the Contour Create/Update | con opens the Contour Editor in the
Quick Interaction Areawhich isused to both create and update (make changesto)
contour Parts.

Using Feature

Figure 7-7
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Figure 7-8

Quick Interaction Area - Contour Editor

Thisfield allows you to specify the number of sub-contours you wish to be drawn at
evenly spaced value-level s between the value-level s defined in the Variable Feature Detall
Editor Summary and Palette section. Leaving thisfield O will produce exactly the number
of contour lines for which value levels are specified in the Feature Detail Editor
(Variables) Summary and Palette.

Thisfield specifies the distance away from a surface to display the contours (so that
potential Z-buffer conflicts can be overcome). A positive distance val ue moves the contour
away from the surface in the direction of the surface normal.

Toggles on/off the visibility of nhumber labels for contour lines.
Determines the spacing between labels.
Opens the Color Selector dialog for the assignment of a color to labels.

Allows the specification of red, green, and blue values for the assignment of a color to
labels.

Creates a Contour Part using the selected Part(s) in the Parts List and the color palette
associated with the Variable currently selected in the Main Variables List.

Will change the Contour Part to show contours based on the color palette associated with
the Variable currently selected in the Variables List.

If the selected Variable is a vector, this option allows you to choose between the vector
magnitude or the X, Y, or Z component.

Double clicking on the Contour Create/Update Icon opens the Feature Detail
Editor (Contours), the Creation Attributes Section of which provides access to the
same functions available in the Quick Interaction Area. For a detailed discussion
of the remaining Feature Detail Editor turn-down sections (which are the same for
all Part types):

(see Section 3.3, Part Editing and How to Create Contours)
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7.2 Contour Create/Update
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Troubleshooting Contours

Problem

Probable Causes

Solutions

No contours created.

Too many contours.

Too few contours.

Contour Part created but (empty)

Contours arefine at first, but later go
away.

Variable values on element faces are
outside range of palette function
value-levels.

Parent Parts do not contain any 2D
elements.

Parent Parts do not contain the
specified Variable.

Palette has too many function levels.

Specified too many sub-contours.

The palette levels do not adequately
cover the function value range for
the Parent Parts.

Sub-contour attribute set to 0.

Parent Part isin Feature Angle
representation.

Parent Parts representation changed
to Feature Angle, or Not Loaded.

Adjust palette function using the
Feature Detail Editor (Variables)
Summary and Pal ette section.

Re-specify Parent Part list.

Recreate the Variablefor the selected
Parent Part(s).

Change the number of levels for the
palette using the Feature Detail
Editor (Variables) Summary and
Palette.

Lower the sub-contour attribute.

Modify the palette using the Feature
Detail Editor (Variables) Summary
and Palette.

Modify the Sub-contour attribute.
Change Parent Part to 3D border, 2D
full representation.

The contours are created from the
Part representation on the EnSight
client. Modifying the representation
affects the Contour Parts.
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7.3 Isosurface Create/Update

7.3 Isosurface Create/Update
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I sosurfaces are surfaces that follow a constant value of a variable through three-
dimensional elements. Hence, isosurfaces are to three-dimensional elements what
contour lines are to two-dimensional elements.

" Velocity (magnitude = 0.6)

Temperature (10 degrees)

Figure 7-9
Isosurface lllustration

An isosurface may be based on a vector variable (magnitude or components), or a
scalar variable.

At each node of athree-dimensional element, the isosurface' svariable has avalue.
If the range of these values includes the isosurface’s isoval ue, the isosurface cuts
through the element. EnSight draws the isosurface through that element by first
determining which edges the isosurface crosses, and then interpolating to find the
point on each of those edges corresponding to the isovalue. EnSight connects
these points with triangle el ements passing through the parent Part elements. If the
Parent Part(s) contain two-dimensional elements, alineis created across the
elements - just like a contour.

All the triangle elements created inside all the three-dimensional elements of all
the parent Part(s) together with all the lines created across the two-dimensional
elements of all the Parent Part(s) constitute the isosurface. One-dimensional
elements of the parent Part(s) are ignored. Because isosurfaces are generated by
the server, the Representation of the parent Part(s) is not important.

You can interactively manipulate the value of an isosurface with a dider allowing
you to scan through the min/max range of avariable. This scanning can also be
done automatically. The isosurface will change shape as the value is changed.

If you are using animation, you can specify an Animation Delta value by which
the isovalue is incremented for each animation frame or page. Theisosurfaceis
automatically updated to appear asif it had been newly created at the new location
and time.
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Value

Interactive

Off
Manual

Auto

Auto Cycle

Auto Delta

Range Min

Range Max

Create

Apply New Variable

Clicking once on the Isosurface Create/Update | con opens the | sosurface Editor in
the Quick Interaction Areawhich is used to both create and update (make changes
to) isosurface Parts.

Using Feature

Figure 7-10
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Figure 7-11

Quick Interaction Area - Isosurface Editor

Specification of numerical isovalue of the isosurface. To avoid an empty Part, this value
must be in the range of the Variable within the Parent Parts. You can find this range using
the Variables dialog or by showing the Legend for the Variable. For vector-variable-based
isosurfaces, the vector magnitude is used.

Opens pull-down menu for selection of type of interactive manipulation of the isosurface
value. Options are:
Interactive isosurfaces are turned off.
Value of the isosurface(s) selected are manipulated viathe slider bar and the
isosurface is interactively updated in the Graphics Window to the new value.
Value of the isosurface isincremented by the Auto Delta value from the minimum
range val ue to the maximum value when the cursor is moved into the Main
View. When reaching the maximum it starts again from the minimum.
Value of the isosurface isincremented by the Auto Increment value from the
minimum range val ue to the maximum value. When reaching the maximum
it decrements back to the minimum.

Specification of theincrement for the Auto and Auto Cycle options to use when modifying
the value between the minimum and maximum values.

Specification of the minimum isosurface value for the range used with the “Manual” slider
bar and the “Auto” and “Auto Cycle” options.

Specification of the maximum isosurface value for the range used with the “Manual”
dider and the “Auto” and “Auto Cycle’ options.

Creates an isosurface Part at the value specified for the variable selected in the Variables
List and from the Part(s) selected in the Parts List.

Will recreate the isosurface Part at the value specified for the variable currently selected in
the Variables List.
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7.3 Isosurface Create/Update

Double clicking on the Isosurface Create/Update | con opens the Feature Detail
Editor (Isosurfaces), the Creation Attributes Section of which provides accessto
additional features for isosurface creation and modification:

=|_Feature Dotal Editor (sosurfaces)
File Edit View

»
!

CEEnEs

) Ivowarface part

=) 1=

De% | poeurdace part

3l Creation Attribates

Variable wvelocity -
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Valse ') somneron

Animation Delta  ; sopnc. o0

Figure 7-12
Feature Detail Editor (Isosurfaces) Creation Attributes Area

Opens a pop-up menu for the selection of an active Variable to use to calculate the
isosurface.

These fields specify the vector- component coefficients. When the three fields are set to
0.0000, the vector magnitude is used for the isosurface cal culation. Otherwise, the sum of:
(Vector, * X)+(Vectory *Y) + (Vector,*Z) is used as the isosurface val ue.

Specification that an | sosurface type part created from the specified Variable and selected
parts will have the isovalue of Value for all its elements.

Specification of the numerical isovalue of the I sosurface Part(s) selected in the Feature

Detail Editor's Parts List (or if noneis selected, of the isosurface you are about to Create).

Type Isovolume i | Constraint High _1|

Min | 100680069 Max I 1.0000e+00

Figure 7-13
Feature Detail Editor (Isovolume) Creation Attributes Area

Specification that an | sovolume type part created from the specified Variable and selected
partswill consist of elements with isovalues constrained to either below a Min, above a
Max, or within the specified interval of Min and Max.

Specification restricting the element isovalues of the Isovolume Part to an interval. The

Constraint options are:

Low al elements of the Isovolume Part have isoval ues below the specified Min value.

Band all elements of the Isovolume Part have isovalues within the specified Min and
Max interval values.

High all elements of the Isovolume Part have isoval ues above the specified Max value.

Specification of the minimum isovalue limit for the 1sovolume Part.
Specification of the maximum isovalue limit for the I sovolume Part.
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7.3 Isosurface Create/Update

Animation Delta Thisfield specifies the incremental change in isovalue for each frame or page of animation
It can be negative.

(see Section 7.14, Flipbook Animation and Section 7.15, Keyframe Animation)

Create (At the bottom of the Feature Detail Editor) Creates an | sosurface Part at the value
specified for the variable selected in the Variable pop-up menu of the Creation Attributes
section and from the Part(s) selected in the Main Parts List.

The Feature Detail Editor also alows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

For a detailed discussion of the remaining Feature Detail Editor turn-down
sections (which are the same for all Parts):

(see Section 3.3, Part Editing and How To Create | sosurfaces
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7.4 Particle Trace Create/Update

7.4 Particle Trace Create/Update

Emitters
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A Particle trace visualizes a vector field by displaying the path that a massless
Particle would follow if placed in that field. At each point on the Particle trace, the
direction of the traceis paralél to the vector field at that point and time.

A streamlineis a Particle trace in a steady-state vector field, while a pathlineis a
Particle trace in atime-varying vector field. Particle traces can be lines or
“ribbons’ (that additionally visualize the rotation of the vector field around the
path of the trace).

EnSight is capable of computing a pathline through a model with changing
coordinates and/or changing connectivity. The variable values are assumed to
behave linearly between the known timesteps.

Particle Trace Parts have their own attributes, so you can, for example, trace aflow
field using the velocity variable, and then color the resulting trace using the
temperature variable.

Figure 7-14
Particle Trace lllustration

A Particle Trace Part consists of one or more Particle traces originating from
points on one or more emitters. Each emitter is capable of emitting a Particle
starting at a specified time and continuing to emit Particles at given intervals.
When pathlines are generated with emitters emitting at multiple timeintervals and
these traces are then animated, streaklines are displayed.

Emitters consist of single points, points along aline, pointsforming agridin a
plane, or points corresponding to the nodes of a Part. You can define emitters
using the Cursor tool, the Line tool, the Plane tool, or a Part.

Emitters can be created using the cursor, line, and plane tools, using existing Part
nodes, or can be created in a surface restricted mode where the mouse can be used
to project points, rakes or nets directly onto the displayed surfaces of the model.

Pathlines, of course, must be drawn forward in time, but streamlines can be drawn
forward in time, backward in time, or both. Each Particle trace terminates when
either (1) the Particle trace moves outside the space in which the vector field is
defined, (2) a user-specified time limit is reached, (3) the massless Particle
becomes stationary in a place where the vector field is zero, or (4) the last
transient-data time step is reached. (4 applies only to pathlines)

7-11



7.4 Particle Trace Create/Update

A Particle trace can pass through any point inside an element of the parent Part(s).
The vector field at any point is calculated from the shape function of the
containing element. Emitter points located outside the el ements are ignored when
creating Particle traces.

Surface-Restricted A surface-restricted Particle trace is constrained to the surface of the selected

Traces Part(s) by using only the tangential component of the velocity. The velocity values
for thistype of trace can be the velocity at the surface (if nonzero) or at some user
specified offset into the velocity field.

Interactive Traces A Particle trace can be updated interactively by entering interactive mode and
moving the tool used to create the emitter. When atrace is selected and interactive
emitter is turned on, the tool will appear at the location of the emitter. The user
then manipul ates the tool interactively in the Graphics Window or using the
transformations dialog. (This option is not available for surface-restricted Particle
traces or traces emitted from a Part).

Integration Method EnSight creates Particle traces by integrating the vector field variable over time
using a Fourth Order Runge-Kutta method and utilizing atime varying integration
step. The integration step is lengthened or shortened depending on the flow field,
but you can control the minimum number of integration steps performed in any
element as well as other time step controls.

Normally, EnSight will perform the integration using all of the components of the
vector. However, it is possible to restrict the integration to a plane by specifying
which components of the vector to use. Typical uses of this feature would be to
restrict the Particle tracesto aclip plane. Surface-restricted Particle traces provide
even greater flexibility in restricting atrace to planes or other surfaces.

Line-type Particle traces consist of bar elements. Ribbons consist of 4-noded quad
elements and originate with their end-edge parallel to the Z-axis of the global
frame. Then, at each integration step, the leading edge is rotated around the
current direction of the path by the same amount the vector field has rotated
around the path since the previous time step. Ribbons are not available for
surface-restricted Particle traces.

Particle Trace Parts are created on the server, so the Representation-type of the
parent Parts has no effect. The algorithm that creates Particle tracesinitially sets
up across-referencing map of adjoining elements. Hence, the first Particle trace
takes longer to generate than subsequent traces.

If you calculate pathlines, consider calculating as many as possible at atime, since
the process can be very time consuming (most of the time istaken in reading time
step information). However, the data for the Trace Part is sent to and stored on the
Client, Thus, you cannot label or make queries about Particle Trace Parts. Instead,
label or make queries about the Particle Trace's parent Part(s). Line-type Particle
Traces can be parent Parts for Profiles. You can animate the motion of the
massless Particles along their Particle traces.

Transient Data By default the emission point is always set to emit the Particles at the current time
step. Thiscan be aproblem if you have atransient dataset with the current time set
at the last time step available. If you compute pathlines from this location, the
default emission time will be at the current time (last time step), thus no pathlines
will be generated. To solve this problem you will need to either change the current
time, or change the Start Time of the emitter.
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7.4 Particle Trace Create/Update

The process of creating a Particle trace is always to specify an emission point
(location and time), specify the Part(s) to trace the Particle through and specify
which vector variable to integrate. There are quick ways of doing this process
which assume that the correct defaults are set, or there are more deliberate ways
which give you more control. Particle trace Parts carry only one set of attributes
for al of thetracesin the Part, thusit is not possible, for example, to trace some of
the emission points forward in time and others backward in time.

Particle trace Parts are different from all other created Parts in that when the
parent Parts change (such as at atime step change), the Particle trace Part does not
change. Thisisdueto the fact that the Particle trace has been created at a specified
time (the emission time), making the Part independent of time (after the trace has
been created).

Regular Particle traces can only be computed through a set of parent Parts
consisting of model Parts. Surface-restricted Particle traces can be created on
model Parts, clip Parts, elevated surface Parts, and developed surface Parts.

If your dataset contains 3D elements, the Particles for regular traceswill be traced
through 3D element fields only. Surface-restricted traces would have to be used to
trace along 2D elements of such a data set.

Clicking once on the Particle Trace Create/Update | con opens the Particle Trace
Editor in the Quick Interaction Areawhich is used to both create and update
(make changesto) Particle trace Parts.

Using Feature
Figure 7-15
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Figure 7-16

Quick Interaction Area - Particle Trace Editor

Opens a pull-down menu for specification of whether Particle trace cal culation uses
steady-state data (streamlines) or transient data (pathlines).

Traces amassless Particle in a steady-sate vector field (for steady-state data or the current
time-step of transient data).

Traces amassless Particle through atime-varying vector field and so is only available with
transient results data. On certain systems, this selection can consume significant
guantities of CPU time to calcul ate the resulting Particle trace.

Opens adialog for specification of trace representation.

Depictsthetrace asaline.

Depictstrace asif it were aribbon. The ribbon width is a specified fixed value, while the

twisting is determined by the rotation of the flow about the path of the trace at any
particular point on the trace.
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7.4 Particle Trace Create/Update

Animate Toggle Toggles on/off the animation of the motion of the Particles along the traces. In addition to
creating Particle traces based on vector variables, EnSight can also animate the motion of
the Particles along the Particle traces. To distinguish them from discrete Particles, we call
Particles moving along Particle traces “tracers.”

At any instant, each tracer consists of a portion of a Particle trace displayed with attributes
you specify separately from the attributes of the Particle trace. EnSight animates each
tracer by updating which portion of the Particle trace is currently displayed. Tracers move
whenever the mouse cursor is inside the Graphics Window. You specify the length of each
tracer as atime value, so the tracer’s length varies dynamically asit moves down the
Particle trace (faster moving tracers are longer). This option can add tremendoudly to the
understanding of the flow field since relative speed can be determined.

EnSight provides control over how the tracer looks and acts. You can animate one, some,
or all of the Particle traces you have created, but they are all animated in the one way you
specify. To help you get started, at the click of a button EnSight will suggest time-
specification values based on the Particle traces you have selected to animate. You can
specify the line width of the tracer, and choose to color it with a constant color or the same
calculated color used to color the Particle trace. You can also display a spherical “head” on
the leading-end of the tracer, and dynamically size the head according to any active
variable.

You control the speed of the motion and have the option to display multiple tracers on the
same Particle trace separated by atime interval. Hence, you can choose to view rapid-fire
pulses, slow moving “noodles,” or something in between. For steady-state Particle traces
(streamlines), “time” isthe integration time with the emitterslocated at time zero. For
transient Particle traces (pathlines), you have the option to synchronize the animation time
to the solution time. The choice of whether a Particle traceis a streamline or apathlineis
made when you create the Particle trace.

You do not have to animate the entire Particle trace. You can specify where you want the
animation to start with atime value corresponding to a distance down the Particle trace
from the emitter, and where you want the animation to stop with atime value
corresponding to a distance farther down the Particle trace.

Tracers on al animated Particle traces are synchronized. If you combine Particle trace
animation with flipbook animation or keyframe animation, the animation time values are
automatically synchronized if you toggle-on Sync To Transient in the Trace Animation
Settings dialog.

Animate... Opens the Trace Animation Settings dialog

Colow By Trace Colow | Mic. |F[Le0 0o Bl

Lime Width [ 1 - Syno To Transbent

Start Tise NO_STEPS | Max Tisse L4080

Tracar Time [ i 00  Multiple Pulses

(Length) Inrval
Tracer Delta [[ aosesso e | LOWRe+ 0
{Sproed )

Tracer Head Hepresentation

Type Spheres | Scale | 1ososeror  Dewdl | 3
Saxr By Cometamt - b .l

CIMJ Get Dlh-lh]

—_—
Figure 7-17
Trace Animation Settings dialog
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7.4 Particle Trace Create/Update

Opens a pull-down menu for selection of method by which to color the tracers.

Displaystracersin the constant color specified in this dialog.
Opens the Color Selector dialog (See Figure 7-4 Color Selector dialog).
Fields allow specification of constant color.

Displaystracersin the same color as the Particle Trace Part from which they originate.

Specification of displayed width (in pixels) of tracers. Note: Line Width specification may
not be available on some workstation platforms.

Specification of how far down each Particle trace to begin displaying tracers. A Particle
trace is made up of line segments. Each segment that makes up a Particle trace has an
associated time value. The start time indicates where on the Particle trace the tracers will
begin animation.

Specification of length of tracers which varies as the tracer speed varies along the Particle
trace. The Particle Time Length parameter scales the length of all tracersat all times.

Specification of how fast tracers move. Longer times result in faster moving tracers. This
parameter is not applicable when using Sync To Transient and displaying transient data
through flipbook or keyframe animation.

Toggles on/off synchronization of tracer position to solution time of transient data. When
toggled-on and transient dataisin use, each tracer is displayed with itsleading-end at the
correct location along the Particle trace for the current solution time. Traces only move
forward in time so cycling through transient datais not applicable here.

Toggles on/off maximum lifetime for all tracers. If toggled-off, tracers continue to end of
Particle trace. If toggled-on, each tracer stops after moving down the Particle trace for a
distance corresponding to the specified Max Time (or until one of the other conditions that
stop atracer occurs).

Field specifies lifetime of all tracers when Set Max Time is toggled-on.

Toggles on/off multiple emission of tracers. When toggled-off, a single tracer for each
Particle trace appears at the specified Start Time. When toggled-on, additional tracers
appear after each specified Pulse Interval. Not applicable to pathlines.

Field specifies time delay between tracers. Not applicable when Multiple Pulsesis
toggled-off.

Tracer Head Representation

Type
None
Spheres

Scale

Detail

EnSight 6.2 User Manual

Opens a pull-down menu for selection of type of head for each tracer.
Specifies that no head will appear.
Specifies that a sphere will appear on the leading end of the tracer.

Specification of scaling factor for head size. Values between 0 and 1 reduce the size,
factors greater than one enlarge the size. Not applicable when Head Typeis None.

Specification of detail-level of head in range from 2 to 10, with 10 being the most detailed

(e.g., rounder spheres because more polygons are used to create spheres). Higher values
take longer to draw, slowing performance. Not applicable when Head Typeis None.
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Size By Opens a pull-down menu for the selection of variable-type to use to size each tracer’s
head. If you select avariable, the head size is determined by multiplying the Scale factor
times the variable value, which will vary depending on the location of the tracer. Not
applicable when Head Typeis None.

Constant Sizes head using just the Scale factor value.

Scalar Sizes head using a scalar variable.

Vector Mag  Sizes head using magnitude a vector variable.

Vector X Sizes head using X-component of avector variable.

Vector Y Sizes head using Y-component of a vector variable.

Vector Z Sizes head using Z-component of a vector variable.

Variable Selection of variable to use to size the tracer heads. Not applicable when Type is None or

Size By is Constant.

Get Defaults Click to set time-value specifications in this dialog to values suggested by EnSight based
upon the characteristics of the selected Particle traces.

See Also: How To Animate Particle Traces

Troubleshooting Animated Particle Traces

Problem Probable Causes Solutions
No motion. Can’t see any tracers. No Particle traces selected to Select the traces you wish to animate
animate. inthelist at the top of the Animated
Trace Setup dialog.
Tracers colored same as Particle Change Color By or Line Width.

traces and have same line width.

Animate Traces not toggled-on. Toggle Animate on in the Quick
Interaction Area.

Cursor not in Graphics Window. Use the mouse to move the cursor
into the Main View.

Start Time > maximum Particletrace Change settingsin the Trace
time for all traces selected. Animation Settings dialog.

Delta Time (Speed) set too high. Change settings in the Trace
Animation Settings dialog.

Particle Time (Length) set too small. Change settings in the Trace
Animation Settings dialog.

Motion too fast. Delta Time (Speed) set too high. Change settingsin the Trace
Animation Settings dial og.
Can’t get multiple pulses at same Pulse interval too high. Decrease to have pulses start closer
time. together.
Have one big tracer, no pulses. Pulseinterval too small, pulses start  Increasetheinterval.
right after each other with no
separation.
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7.4 Particle Trace Create/Update

Quick Interaction Area Particle Trace Editor, continued,

Emit From
Cursor
Line

# Points

Plane

# Points

Part

Part ID Number

Emit...

Direction

*)

)

(+1-)

Total Time Limit

Emission Time Start

Time Delta
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Opens a pull-down menu for the specification of the emitter type.
Creates Particle trace beginning from the position of the Cursor tool.
Creates Particle traces beginning from the position of the Line tool.

This field specifies the number of evenly spaced traces you want to emit from the Line
tool.

Create Particle traces beginning from the position of the Plane tool.

These fields specify the number of traces you want to emit from the Plane tool in the X
andY axes of the tool.

Creates particle traces beginning from each node of the Part specified by the Part ID
Number field.

Thisfield specifies the Part you wish to use as an emitter for the creation of a particle
trace. The Part ID Number for a Part isfound in the Main Parts List.
(see Section 3.1, Part Overview)

Opens the Emission Detail Attributes dialog.

Divection +

Todal Tiswe Limit | 100N +82

Emissbon Timee Start | 1O80Re 480

Time Delta [0_-}000« o

Close |

Figure 7-18
Emission Detail Attributes dialog

Trace the Particle in positive time, meaning to trace with the vector field, or trace the
Particle in negative time, meaning to trace the Particle upstream. Option only appliesto
streamlines. Pathlines must be traced in + time.

Positive time option traces Particle(s) forward in time. (This isthe only option for
pathlines.)

Negative time option traces Particle(s) backward in time.

Positive/Negative time option traces Particle(s) both forward and backward in time.

This field specifies the maximum length of time the Particle trace may continue (it may
terminate sooner for other reasons). For vector fields with recirculation zones, this can be
important to keep from integrating a trace indefinitely.

This field specifies the simulation time at which to begin Particle emission. Enter value

between beginning and ending time available.

Thisfield specifies the time interval between emissions of Particles from the emitters. If
“0”, only one set of emissionswill occur at start time
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7.4 Particle Trace Create/Update

Pick Surface Toggle  Toggles on/off the feature which alows you to place the trace emitter at a point on a
surface directly below the mouse pointer by clicking the left mouse button.

Interactive Emitter Toggles on/off interactive Particle tracing. Manipulation of the Cursor, Line or Plane tool
will cause the Particletrace to be recreated at the new location and updated in the Graphics
Window. When manipulation of the tool stops, the Particle trace and any Parts that are
dependent on it will be updated. (Only available for non-surface-restricted streamlines).

Tool Location... Opens Transformations Editor dialog which allows you to precisely position the Cursor,
Line or Planetoal.

Create Creates a Particle trace Part using the selected Part(s) in the Main Parts List and the vector
Variable selected in the Main Variables List.
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7.4 Particle Trace Create/Update

Feature Detail Editor  Double clicking on the Particle Trace Create/Update | con opens the Feature Detail
(Traces) Editor for Particle Traces, the Creation Attributes Section of which provides
access to additional functions for trace creation and modification:

e - e
row § A ol e

File Edit View Help
@l -1}
-l | >

’ {TA) Vartacle trace part

=

Dere | partiale trace part

E Creation Attributes

Vanable wvelocity _JI

Xaww T oiwm 7 imm

Type Streamline _Jl

Ribbon 0
Show Ax| Ribbon Width | 1.5415e-01

Je— Emitter Information —
lSmiNe” : )E:::.: Line 3

| | # Points [ g
- '

Interactive  Add Emit| Delete Emit|
Emitter

Direction + oy |T*tal Time [y gyiie 02
Limit !

Ewission 'y gppiecno  Time [ e a0
Timwe Start |- Delta |

Surface Restrict Pick Surface
Varishle "—. ay [oososeror |
e | 83500002 %& OO0+ 0

¥ Time Step Determination

Min Steps = o Min Angle | 2y

Rot Angle 340 Max Angle | j5 4

Figure 7-19
Feature Detail Editor (Traces)

Variable Opens a pop-up menu for the selection of an active variable to use to calculate the trace.

XYz These fields specify the fraction of each vector component to be used in the calculation.
Specify 1 to use the full value of the vector component. Specify 0 to ignore the
corresponding vector component (and thus confine the motion of the Particle to a plane
perpendicular to that axis). Values between 0 and 1 diminish the contribution of the
corresponding component, while values greater than 1 exaggerate them.

Type Opens a pull-down menu for specification of whether Particle trace cal culation uses
steady-state data to produce a Streamline or transient data to produce a Pathline.

Stream Traces amassless Particle in a steady-sate vector field (for steady-state data or the current
time-step of transient data).

Path Traces amassless Particle through atime-varying vector field and so isonly available with

transient results data. On certain systems, this selection can consume significant
guantities of CPU time to calculate the resulting Particle trace.
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Show As
Line

Ribbon

Ribbon Width

Emitter Information

Emitters List

Emit From
Cursor
Line

# Points
Plane

# Points

Part

Part ID Number

Interactive Emitter

Add Emit

Delete Emit

Direction

*)

)
(+-)

7-20

Opens adiaog for specification of trace representation.
Depictsthetrace asaline.

Depictstrace asif it were aribbon. The ribbon width is a specified fixed value, while the
twisting is determined by the rotation of the flow about the path of the trace at any
particular point on the trace.

Thisfield only applys when Ribbon representation is chosen. Larger valuesin thisfield
produce wider ribbons.

This section shows alist of all emitters created for the currently selected Particle Trace
Part.

Opens a pull-down menu for the specification of the emitter type.

Creates Particle trace beginning from the position of the Cursor tool.
Creates Particle traces beginning from the position of the Line tool.
Thisfield specifies the number of traces you want to emit from the Line tool.
Create Particle traces beginning from the position of the Plane tool.

These fields specify the number of traces you want to emit from the Plane tool in the X
andY axes of the tool.

Creates particle traces beginning from each node of the Part specified by the Part ID
Number field.

This field specifies the Part you wish to use as an emitter for the creation of aparticle
trace. The Part ID Number for a Part isfound in the Main Parts List.
(see Section 3.1, Part Overview)

Toggles on/off interactive Particle tracing. Manipulation of the emitter currently selected
in the Emitters List will cause the Particle trace to be recreated at the new location and
updated in the Graphics Window. When manipulation of the tool stops, the Particle trace
and any Partsthat are dependent on it will be updated. (Only available for non-surface-
restricted streamlines) (Emitters created by picking a surface or from a Part can not be
made interactive).

Adds an emitter of the type specified by Emit From to the currently selected Particle Trace
Part.

Deletes the emitter selected in the Emitters List from the selected Particle Trace Part.

Trace the Particle in positive time, meaning to trace with the vector field, or trace the
Particle in negative time, meaning to trace the Particle upstream. Option only appliesto
streamlines. Pathlines must be traced in + time.

Positive time option traces Particle(s) forward in time. (Thisis the only option for time-
dependent datasets.)

Negative time option traces Particle(s) backward in time.

Positive/Negative time option traces Particle(s) both forward and backward in time.
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Emission Time Start

Time Delta

Surface-Restrict
Toggle

Pick Surface Toggle

Variable Offset

Display Offset

Time Step
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Min Steps

Min Angle

Max Angle
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Create
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7.4 Particle Trace Create/Update

Thisfield specifies the maximum length of time the Particle trace may continue (it may
terminate sooner for other reasons).

Thisfield specifies the solution time at which to begin Particle emission. Enter value
between beginning and ending time available.

Thisfield specifies the time interval between emissions of Particles from the emitters. If
“0”, only one set of emissions will occur at start time

Toggles on/off surface restricted feature for streamlines. The streamline will be
constrained to stay on the surface of the selected Part(s) by using only the tangential
component of velocity. Be sure to use the Pick Surface feature in locating the emitter for a
surface restricted particle trace to ensure that the emitter islocated on the surface of a Part.

Toggles on/off the feature which allows you to place the trace emitter at a point on a
surface directly below the mouse pointer by clicking the left mouse button. This optionis
forced on if the Surface Restricted Toggleis on.

Thisfield specifies the distance into the flow field at which velocity (and other variables)
are to be sampled for the surface restricted trace(s). If velocity values are present at the
surface, this offset can be set to zero.

Thisfield specifies the distance away from the surface to display the surface restricted
trace(s). Thisis provided so z buffer conflicts between surfaces and trace lines can be
overcome. A positive distance moves the trace away from the surface in the direction of
the surface normal, while a negative distance moves the trace in the opposite direction.

Opens aturn-down area for the specification of time-step parameters.

Thisfield is used to specify the minimum number of integration steps to perform in each
element.

If angle between two successive line segments of the Particle trace is less than this value
EnSight will double the integration step.

If angle between two successive line segments of the Particle trace is greater than this
value EnSight will half the integration step.

If rotation angle of the Particle trace is greater than this, the integration step is halved.

(At the bottom of the Feature Detail Editor) Creates the Particle trace Part in the Graphics
Window as specified.

The Feature Detail Editor also allows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for al Parts),

(see How to Create Particle Traces)
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Troubleshooting Particle Traces

Problem

Probable Causes

Solutions

Particle Trace Part is empty.

Streamlineis OK, but pathlineis
empty.

Particle trace terminates prematurely

Particle trace exists, then is removed
after deleting Parts.

Particle trace creation requested, but
Particles don’'t come back.

Interactive tracing is slow.

Interactive trace does not enter the
next Part

Surface restricted Particle trace does
not appear

Velocity is zero.

Emitter points are outside of flow
field.

Dataset is 3D and parent Parts are
2D, or dataset is 2D and parent Parts
are not planar.

The created variable selected does
not exist for the parent Part(s)

Creating pathline with the emitter
emitting at the last time step.

Velocity has gone to zero.

Particle has been traced out of the
flow field.

Stopping point is at the boundary
between two Parts.

Particle getting lost and EnSight’s
search agorithm failing.

Total Time Limit reached.

The parent Part for the Particle trace
was deleted.

Requested alarge number of Particle
traces and/or doing pathlinesin large
transient dataset.

Particles are stuck in arecirculation
area

The size of the model and density of
the mesh will affect the performance
of aninteractive trace.

Interactive tracing is only done
through the Part the emitter resides
in.

Zero velocity at chosen variable
offset

Display offset causing trace to be on
opposite side of a surface (hidden
surface on)

Emitter does not lie on the surface of
selected Parts

Change time steps or change
location of emitters.

Change location for emitter points.

Change parent Parts.

Recreate the variable for the parent
Part(s) selected

Modify emitter time for the emitter
groups.

None
None

Change the parent Parts for the
Particle trace to include neighbor
Part.

Call CEl hotline support.

Change Total Time Limit.
None

Be patient.

Process will finish when Total Time
Limit isreached. Consider
terminating job and starting over
with asmaller Total Time Limit.

If you can, run on afaster, larger
memory workstation. Also, limit if
possible the area of interest by
cutting the mesh into pieces with the
Cut & Split Part editing operation.
When you let go of the emitter the
full trace will be shown

Select aVariable offset distance that

will give nonzero velocity
Change sign of the Display offset

Create emittersthat lie on the surface
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7.5 Clip Create/Update

EnSight 6.2 User Manual

A Clipisadraight line (aClip Line), aplane (a Clip Plane), a quadric surface
(cylinder, sphere, etc.), or ani, j, or k plane that passes through selected model
Parts (or already created Clips, |sosurface, or Developed Surface Parts). EnSight
calculates the values of variables at the nodes of the Clip. Clips can be parent
Parts. For example, you can create a Clip Line passing through avector field, then
create vector arrows originating from the nodes of the Clip Line. Clips are created
on the server, and so are not affected by the selected Representation(s) of the
parent Part(s). If you activate or create variables after creating a Clip, the Clip
automatically updates to include them.

You specify the location, orientation, and size of the Clip numerically in the
Transformations Editor dialog, or interactively using the Line, Plane, or Quadric
surface tool. If you wish, EnSight will automatically extend the size of aClip
Plane to include all the elements of the parent Part(s) that intersect the plane.

For aClip Line, which is composed of bar elements, you specify how many
evenly spaced nodes are along the line. For agrid-type Clip Plane, which is
composed of rectangular elements, you specify the number of nodesin each
dimension, resulting in an evenly spaced grid of nodes across the plane.

If you request a mesh-type Clip Plane or any of the quadric surfaces, EnSight
finds the intersection of the specified plane or surface with the selected parent
Part(s) and creates elements of various dimensions, sizes, and shapes that together
form a cross-section of the parent Part(s). In this cross-section, three-dimensional
parent Part elements result in two-dimensional Clip Plane elements, and two-
dimensional parent Part elements result in one-dimensional Clip Plane elements.
Note that two-dimensional parent Part elements that are coplanar with the cross-
section are not included since they do not intersect the plane.

For each Clip node on or inside an element of the selected parent Part(s), EnSight
calculates the value of each variable by interpolating from the variable's values at
the surrounding nodes of the parent Part(s).

You can interactively manipul ate the location of a clip Part by toggling on the
Interactive Tool button. When thistoggleis on, the tool used to create the clip Part
will appear in the Graphics Window. Manipulation of thistool will cause the clip
Part to be recreated at the new location. This feature allows you to interactively
sweep a plane across your model or manipulate the size and location of the
cylinder, sphere, or cone. While sweeping, the Tool itself will not be visible so as
not to obscure any of the Clip Part. The Tool will appear again when the mouse
button is released.

You can animate a Clip by specifying an Animation Delta vector that moves the
Clip to anew location for each frame or page of the animation. The Clip updates
to appear asif it had been newly created at the new location and time.

For structured Parts, you can sweep through the Part with any of thei, j, or k
planes.
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Use Tool

IIK

Interactive Tool

Tool Location...

Slider Bar

Mesh Slice

Value

Show Parent [JK
Part Extents

1JK D(2)Min
IJK D(2)Max
IJK D(2) Step
1JK D(3)Min
IJK D(3)Max
IJK D(3) Step

Apply Tool
Change

Create

Clicking once on the Clip Create/Update | con opens the Clip Editor in the Quick
interaction Areawhich is used to both create and update clip Parts.

Using Feature

b g

. I
- |
el

|

Figure 7-20
Clip Create/Update Icon

The 1K clip tool is used with structured mesh resullts.

Use Tool LJK =t | H Interactive | -

] | ]

Mesh Slice 1 1| Value [4 1 oy parent LIK Extents |

I D@Min [ Max [ 3 stp [

K D@} Minl 1 Max I Py Step[ 1

Create |  Apply Tool Change | Help...| >

= =
Figure 7-21

Quick Interaction Area - Clip Editor - 1JK tool

Toggles on/off interactive movement and updating of aclip Part. When manipulation of
the tool stops, the clip Part and any Parts that are dependent on it will be updated.

Opens the Transformation Editor dialog to permit precise positioning of the Plane Tool.
(see Tool Positions... Plane Tool in Section 6.5, Tools Menu Functions and How To Use
the Plane Tool)

For 1K clips, the slider bar isused to increment / decrement the Mesh Slice Val ue between
its Minimum and Maximum value.

Opens a pull-down menu for selecting which of the 1JK dimensions you wish to allow to
change. You will then specify Min, Max and Step limits for the two remaining “fixed”
dimensions.

Thisfield specifies the coordinate desired for the dimension selected in Mesh Slice

Will show the second and third dimension Min and Max extents as defined
for the clip parent Part.

This field specifies the minimum value for the second fixed dimension.
This field specifies the maximum value for the second fixed dimension.
Thisfield specifies the step size through the second fixed dimension.
This field specifies the minimum value for the third fixed dimension.
This field specifies the maximum value for the third fixed dimension.
Thisfield specifies the step size through the third fixed dimension.

Recreates the Clip Part selected in the Main Parts List at the current position of and of the
type specified by Use Tool.

Creates the Clip Part in the Graphics Window as specified.
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Feature Detail Editor  Double Clicking on the Clip Create/Update | con brings up the Feature Detail
(Clips) - 1K Editor, the Creation attributes section of which offers the same featuresfor the |JK
tool asthe Quick Interaction Area Editor.

(see Section 3.3, Part Editing for a detailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see How To Create 1K Clips)
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Use Tool

XYz The XY Z tool is used to create a planar Part at a constant Cartesian component value that
is referenced according to the local frame of the part.

Use Tool XYZ _4J ) lnteractive (Tool Location...] | |7
foal
| Y | JE S

S I 2 A0e s Max [ 2 atine 00 Step | 2 sivdive—d1

Mewvk Slice X | Value [ ome-00
Create | Apply Tewl Change | Help...| ~

-4

Figure 7-22
Quick Interaction Area - Clip Editor - XYZ Tool

Interactive Tool ~ Toggles on/off interactive movement of the XY Z component tool viathe slider bar within
the interval defined by the Min, Max, and Step values. Movement of the dlider bar causes
the Clip Part to be recreated at the new position. When the slider bar is rel eased, the Part

and any dependent Parts update.

e XVZ =3 l U Internotive 111 ocur
Tool Teoal

Ll —

Min |2 oe0eit0 MY |30 St |2 5a0me-01

ash Stice X _:| Value [ 4 pite o0

|

Cronte | Apply Tool Change | Help s
[-2 -
Figure 7-23
Quick Interaction Area - Clip Editor - XYZ Tool - Interactive
Min Specification of the minimum interval value of the interactive XY Z clip.
Max Specification of the maximum interval value of the interactive XYZ clip.
Step Specification of the interval step of the interactive XYZ clip.

Mesh Slice  Opens a pulldown menu for selecting which of the XYZ components you wish to clip, i.e.
the X, theY, or the Z component.

Value This field specifies the coordinate desired for the Mesh Slice component.

Apply Tool Change Recreatesthe Clip Part selected in the Main Parts List at the current position of and of the
type specified by Use Tool.

Create Creates the Clip Part in the Graphics Window as specified.
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Feature Detail Editor
(Clips) - XYZ

Animation Delta
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7.5 Clip Create/Update

Double Clicking on the Clip Create/Update | con brings up the Feature Detail
Editor (Clips), the Creation attributes section of which offers access to the same
interactive clip parameters as found in the Quick Interaction Area Editor, along
with additional animation delta control of clips using the XY Z tool.

File Edit View He

DEEOES

= =

Deso Clip plane

Bl Creation Attributes
7 Interactive
Tood XYZ =1!
Clip Parameters
| - =]
Min ©_2 et st0  MAX 5 o000e400
SHP | 2, 2000601

Mesh Val
Slice "_—‘] 4 | 100000 +00

Animation Delta

X ¥
0400600 | 0.0000e+00 | 000000 +00

Figure 7-24
Quick Interaction Area - Clip Editor - XYZ Tool - Creation Attributes

These X,Y,Z fields specify the incremental change in position of the clip for each page of
Flipbook or frame of Keyframe animation.

(see Section 3.3, Part Editing for a detailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see How To Create XY Z Clips)
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Use Tool

Line The Linetool isused to create aclip line.

Use Tool Line = Interactive Tyl Looation... | |~
Tost ———————

7 of Points on Line o,
Create Apply Tool Change E Help..

Figure 7-25
Quick Interaction Area - Clip Editor - Line Tool

-1

# of Points on Line  Specification of number of evenly spaced points on the line at which to create a node.

Interactive Tool Toggles on/off interactive movement and updating of aclip Part. When toggled on, theline
tool used to create the 2D clip line will appear in the Graphics Window. Movement of the
tool will cause the Clip Part to be recreated at the new position. When manipulation of the
tool stops, the clip Part and any Parts that are dependent on it will be updated. During
movement, the Tool itself will not be visible, so as not to obscure the Line Clip Part. The
Tool will reappear when the mouse button is released.

Tool Location... Opens the Transformation Editor dialog to permit precise positioning of the Line Tool
within the Graphics Window. (see Tool Positions... Line Tool in Section 6.5, Tools Menu
Functions and How To Use the Line Tool)

Apply Tool Change  Recreates the Clip Part selected in the Main Parts List at the current position of and of the
type specified by Use Tool.

Create Creates the Clip Part in the Graphics Window as specified.
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Animation Delta
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7.5 Clip Create/Update

Double Clicking on the Clip Create/Update | con brings up the Feature Detail
Editor (Clips), the Creation attributes section of which offers access to additional
features for the creation and modification of clips using the Linetool.

Desc [ Clan Time

ﬂ Creation AMributes

Tool Line o | < Deeractive
Tool
Chp Parameters
Por X Y z
Pt [ -2.528%-01 10600600 | 1.11%e+00
P12 | _3 354%-01 13172 +00 [ 112530400

¢ of Points om Line | o

Get Towd Conrds Set Towl Coords
Animation Delta
X ¥ z
0 0000+ 00 00000600 000006 +00
Figure 7-26

Feature Detail Editor (Clips) - Line Tool Creation Attributes

Specification of XY Z endpoint-coordinates of Line Clip. The position of aLine Clip

Part, if selected in the Feature Detail Editor’s Parts List, can be changed by entering values
in the numeric fields and then pressing Return.

The position of the Line Clip tool can be changed by entering values in the numeric fields
and then pressing Set Tool Coords.

The values in the numeric fields (and the position of aLine Clip Part, if selected in the
Feature Detail Editor’s Parts List) can be updated after moving the Line tool interactively
in the Graphics Window by clicking Get Tool Coords. If aLine Clip Part is selected in the
Feature Detail Editor Parts List, it will be repositioned to the new coordinates after
clicking Get Tool Coords. Coordinates are alwaysin the original model frame (Frame 0).

These X,Y,Z fields specify the incremental change in position of the clip for each page of
Flipbook or frame of Keyframe animation.

The Feature Detail Editor also alows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see How To Create Line Clips)
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Use Tool
Plane
Plane Type

Mesh

Plane Extents

Grid

Grid Pts on:XY

Apply Tool
Change

Interactive Tool

Tool Location...

Create
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The Plane Tool is used to create a Plane Clip.

Will create a Plane Clip showing the cross section of the parent Part.

Interactive Tool Location...| |~

Use Tool Pl
"“ — Tool
Plane Type Mesh | Flane Extents  Finite )
Gt Preomi X e i
Create Apply Toal Change Help
|
Figure 7-27

Quick Interaction Area - Clip Editor - Plane Tool - Mesh Type

Opens a pull down menu for selection of the extent of the Plane Clip.

Finite limitsthe Plane Clip to the area specified by the Plane Tool corner coordinates.

Infinite extendsthe Plane Clip to include the intersection of the plane with all elements of
the selected model Parts.

Will create a Plane Clip by discrete point sampling.

Use Tool Plane 3 | ) Interactive Tyl Location...| P
e Jme Tool e 1

Flane Type Grid e Bxlent te I
O PsomiX[g  Y[g

Create Apply Tool Change E Help... | .‘ -

|

Figure 7-28
Quick Interaction Area - Clip Editor - Plane Tool - Grid Type

These fields specify the number of points on each edge of a Plane Clip at which to create
nodes. Additional nodes are located in the interior of the plane to form an evenly spaced
grid. The values must be positive integers. Applicable only to grid-type Plane Clips. Grid
Ptsin X correspond to the x-direction on the Plane tool, while the number of Grid PtsinY
correspond to the y-direction of the Plane tool.

Recreates the Clip Part selected in the Main Parts List at the current position of and of the
type specified by Use Tool.

Toggles on/off interactive movement and updating of the clip Part. When toggled on, the
Plane Tool used to create the clip Part will appear in the Graphics Window. Movement of
the Plane Tool will cause the Plane Clip to be recreated at the new position. When
manipulation of the tool stops, the clip Part and any Parts that are dependent on it will be
updated. During movement, the Tool itself will not be visible, so asnot to obscurethe Line
Clip Part. The Tool will reappear when the mouse button is released.

Opens the Transformation Editor dialog to permit precise positioning of the Plane Tool.
(see Section 6.5, Tools Menu Functions and How To Use the Plane Tool)

Creates the Clip Part in the Graphics Window as specified.

EnSight 6.2 User Manual



Feature Detail Editor
(Clips) - Plane

Clip Parameters

Pos of C1
Pos of C2
Pos of C3

Set Tool Coords

Get Tool Coords

Animation Delta
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7.5 Clip Create/Update

Double Clicking on the Clip Create/Update | con brings up the Feature Detail
Editor (Clips), the Creation attributes section of which offers access to additional
features for the creation and modification of clips using the Plane tool.

File Edit View Help

B3 I

:
\
1
\
\
\
|
:
:
\
\
\
\

-J

Desc | Cup_plase

Creation Attribates

Tool Plane
Clip Parameters

Type Mesh _JI Extents Finite _JI
Pos X ¥ z

Cl _381Me-in

3 I _J Interactive
Tool

| 3.8%5e-0 112436408

G rsas0ei0n | 2080501 112436400

C3 13a8eror | 151830090
Cedd Plé om1 ) [: [
Get Tool (.‘oofdal Set Tool Coorde

Anlmation Delta

X ¥ z
080002+ 00

19258+ 00

00000+ 00 00000+ 00

Figure 7-29
Feature Detail Editor (Clips) - Plane Tool Creation Attributes

Specification of the location, orientation, and size of the Plane Clip using the coordinates
(in the Parts reference frame) of three corner points, as follows:

Corner 1iscorner located in negative-X negative-Y quadrant

Corner 2 is corner located in positive-X negative-Y quadrant

Corner 3iscorner located in positive-X positive-Y quadrant

Will reposition the Plane Tool to the position specified in C1, C2, and C3.
Will update the C1, C2, and C3 fields to reflect the current position of the Plane Tool.

These X,Y,Z fields specify the incremental change in position of the clip for each page of
Flipbook or frame of Keyframe animation.

(see Section 3.3, Part Editing for a detailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see How To Create Plane Clips)
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Use Tool

Cylinder, Sphere,  These Tools are used to create a quadric clip surface.

Use Tool  Cylinder | 3 J ln'fr?::*\v Tool Location....| |
Sphare

Come |

Create | | Apply Tool Change Hop—] |

! J

Figure 7-30
Quick Interaction Area - Clip Editor - Cylinder, Sphere, & Cone Tools

Interactive Tool ~ Toggles on/off interactive movement and updating of a clip Part. When toggled on, the
Quadric Tool used to create the Clip Part will appear in the Graphics Window at the
location of the Clip Part. Movement of the Quadric Tool will cause the Clip Part to be
recreated at the new position. When manipulation of the tool stops, the Clip Part and any
Partsthat are dependent on it will be updated. During movement, the Tool itself will not be
visible, so as not to obscure the Line Clip Part. The Tool will reappear when the mouse
button is released.

Tool Location...  Opensthe Transformation Editor dialog to permit precise positioning of Quadric Tools.
(see Section 6.5, Tools Menu Functions and How To Use the Cylinder Tool,
How To Use the Sphere Tool, and How To Use the Cone Tool)

Apply Tool Recreates the Clip Part selected in the Main Parts List at the current position of and of the
Change type specified by Use Tool.
Create Creates the Clip Part in the Graphics Window as specified.

Feature Detail Editor  Double Clicking on the Clip Create/Update | con brings up the Feature Detail
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7.5 Clip Create/Update

Editor (Clips), the Creation attributes section of which offers access to additional
features for the creation and modification of clips using the Quadric tools.

Pile Edit

=l -Jo0—} |
|

View

Help
1

Derc I Clip_eylinder

ﬁ Creation Attributes

Yool Cylinder a4 ln'o'rr::.ﬂw
Clip Paramaters
X Y z
Ol eose-01 | 5.40000e-41 1400002+ 08
AXE [} 2000e+0 04000e+00 040006+ 08
Radins W
Get Tool Coorls Set Tool Coords

Animation Delta
X Y Z
[9.0000e 140 | 2.0000e 140

| #0000 +40

Figure 7-31
Feature Detail Editor (Clips) - Quadric Tool Creation Attributes

Specification of the origin (the center point) of the Cylindrical Clip.
Specification of the axis direction of the Cylindrical Clip.

Specification of the radius of the Cylindrical Clip.

Specification of the origin (the center point) of the Spherical Clip.
Specification of the axis direction of the Spherical Clip.

Specification of the radius of the Spherical Clip.

Specification of the origin (the center point) of the Conical Clip.

Specification of the axis direction of the Conical Clip.

Specification of the angle of the Conical Clip.
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7.5 Clip Create/Update

Set Tool Coords Will reposition the Quadric Tool to the position specified in the Clip Parameter fields.

Get Tool Coords Will update the Clip Parameter fields to reflect the current position of the Quadric Tool.

Animation Delta These X,Y,Z fields specify the incremental change in position of the clip for each page of
Flipbook or frame of Keyframe animation.

The Feature Detail Editor also allows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for al Parts),

(see How To Create Quadric Clips)
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7.5 Clip Create/Update

Thisclipping Tool is used to create custom clip surfaces which are defined by revolving a
set of lines about a defined axis.

Use Tool Revelution Teol _J|

| | Apply Tool Changs |

Create

latarachhve Tool Location -

Jouol

Help. I ¥

~J

Figure 7-32

| &

Quick Interaction Area - Clip Editor - Revolution Tool
Not applicable for the revolution clip.

Opens the Transformation Editor dialog to permit precise location of the revolution tool
within the Graphics Window. It is here where you also can control the number and
positioning of the set of lines which make up the tool.

(see Section 6.5, Tools Menu Functions and How To Use the Surface of Revolution Tool)

Recreates the Clip Part selected in the Main Parts List at the current position of and of the

type specified by Use Toal.

Creates the Clip Part in the Graphics Window as specified.

Double Clicking on the Clip Create/Update | con brings up the Feature Detail
Editor (Clips), the Creation attributes section of which offers access to additional
features for the creation and modification of clips using the Revolution tool.

| File Edit View

Help

T -1
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Figure 7-33

Feature Detail Editor (Clips) - Revolution Tool Creation Attributes
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7.5 Clip Create/Update

Revolution Tool Clip Parameters

Orig These fields specify the XY Z coordinates of the origin (center point) of the Revolution
Clip.
AXxis These fields specify the XY Z coordinates of the axis direction of the Revolution Clip.

Distance/Radius These lists specify the distance (from the origin) and radius for each point that defines the
Revolution Clip. The points can Not be edited within this dialog. You must edit the
Revolution Tool in the Transformations dialog.

Set Tool Coords Will reposition the Revolution Tool to the position specified in the Clip Parameter fields.
Get Tool Coords Will update the Clip Parameter fields to reflect the current position of the Revolution Tool.

Animation Delta These X,Y,Z fields specify the incremental change in position of the clip for each page of
Flipbook or frame of Keyframe animation.

The Feature Detail Editor also allows you to make changes in batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see Section 6.5, Tools Menu Functions and How To Use the Surface of Revolution Tool)
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Use Tool

Revolve 1D Part This option will create a clip surface by revolving aline, defined by a Part, about an axis.

Use Tool  Revolve ID Part ] | tnwemelive | Yool Location..| |
Revolve Part [ 1
x ¥ z
Orig | 50900001 | 50000001 [ 1.080%0 490
Axie [ Lsose s [emmoreiso  [emoneis0
Create | ApplyToolCllangeE "CbJ
!
Figure 7-34
Quick Interaction Area - Revolve 1D Part Clip Editor
Revolve Part Thisfield specifies the Part number which will be revolved. The Part must contain only bar

elements and must have only two free ends (i.e., there must be only one “logical” line
contained in the Part).

Orig These fields specify the XY Z coordinates of the axis line origin point.

Axis These fields specify the direction vector of the axisline. The “ling” contained in the Part
specified by number in Revolve Part will be revolved about this axisto create the clip
surface Part.

Apply Tool Recreates the Clip Part selected in the Main Parts List at the current position of and of the

Change type specified by Use Tool.

Create Creates the Clip Part in the Graphics Window as specified.
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General Quadric
Feature Detail Editor

(Clips)

10 coefficient values

Animation Delta

Double Clicking on the Clip Create/Update | con brings up the Feature Detail
Editor (Clips), the Creation attributes section of which offers accessto offers
access to one type of clip creation which is not available in the Quick Interaction
area. It ispossibleto create a3D Quadric clip using the General Quadric option by
directly specifying the coefficients of a general quadric equation.

The Feature Detail Editor also alows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

File Edit  View Help

() B I Y -|!lf

-

Desc

E Creation Attribates

Tood General Gandric _JI - ""'_,"'I' ™

Clip Parameters
X2 &+ Y2 + 22

[1L0%0%e+90 [ L0W0Resa0 | LOWRe+40
XY+ YZ + XZ o+
e Y e R Y e
X + ¥ + zZ
[S0M00e 140 | S0MeI0 | S0MRe+40
140006+ 00

Animation Delta

Figure 7-35
Feature Detail Editor (Clips) - Revolve 1D Part Creation Attributes

These coefficient values represent the general equation of a Quadric surface. They can be
changed by modifying the values. No tool exists corresponding to this eguation.

AXZ+BY%+CZ2+DXY+EYZ+FXZ+GX+HY+1Z=)
Not available for General Quadric Clips.
The Feature Detail Editor also alows you to make changesin batch; that is, to

make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
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7.5 Clip Create/Update

(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

Troubleshooting Clips

Problem

Probable Causes Solutions

Clip does not move during animation Animation deltasare not set, or  Change the animation delta

are too small. values.
Clip resultsin an empty Part. Clip was taken outside of the Change the clip Tool location.
model.

EnSight 6.2 User Manual
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7.6 Vector Arrow Create/Update

7.6 Vector Arrow Create/Update

Vector Arrows visualize the magnitude and direction of avector variable at
discrete points (at nodes, element vertices, or at the center of elements).

Other features can visualize magnitude, but Vector Arrows also show direction.
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Vector arrow Parts are dependent Parts known only to the client. They cannot be
used as a parent Part for other Part types and cannot be used in queries. As
dependent Parts, they are updated anytime the parent Part and/or the creation
vector variable changes (unless the general attribute Active flag is off).

Vector arrows can be filtered according to low and/or high threshold values.

Vector arrows can emanate from the available nodes of the parent Part(s), the
available element vertex nodes of the parent Part(s), or the available element
centers of the parent Part(s) which pass through the filter successfully. The nodes
and elements available in the parent Part are based on the visual Representation of
the Part. Thus, for aborder Representation of a Part, only the border elements and
associated nodes are candidates.

Vector arrows can have straight shafts representing the vector at the originating
location, or be the segment of a streamline emanating from the originating
location (curved). Straight vector arrows are displayed relatively quickly, while
curved vector arrows can be time consuming.

Different tip styles, sizes, and colors can be used to enhance vector arrow display.

Clicking once on the Vector Arrow Create/Update |con opens the Vector Arrow
Editor section of the Quick interaction Areawhich is used to both create and
update (make changes to) vector arrow Parts.

Using Feature

Figure 7-36
Vector Arrow Create/Update Icon

Sonle Factor | 3 3ngseo3 Get Defaslt|  Arrow Tipe...|

Type Reotilian

Display Offset  §, siniie+ 00

Looation Vertices - J

Filter  Nowe ;JJL"W [ @.000000 High | sos0e0
c;;i ~ Apply New Variable | Help__|

|

Figure 7-37

Quick Interaction Area - Vector Arrow Editor
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7.6 Vector Arrow Create/Update

When Typeis“Rectilian”, this field specifies a scale factor to apply to the vector values
before displaying them. Scaling is usually necessary to control the visual length of the
vector arrows since the vector values may not relate well to the geometric dimensions. Can
be negative, causing the vector arrows to reverse direction.

When Typeis “Rect. Fixed”, this field specifies the length of the arrows in units of the
model coordinate system. Can be negative, causing the vector arrows to reverse direction.
When Typeis*“Curved”, this field specifies the duration time for streamlines forming the
shaft of curved vector arrows. Is an indication of the length of the curved vector arrow.

Sets Scale or Time Factor value to a computed reasonable value based on the vector
variable values and the geometry.

Opens the Vector Arrow Tip Settings dialog.

Size Proportional 1 | g4380e 42

Close |

Figure 7-38
Vector Arrow Tip Settings dialog

Opens a pop-up menu to select tip shape.

None option displays arrows as lines without tips.

Normal arrows have two short line tips, similar to the way many people draw
arrows by hand. Thetip will liein the X-Y, X—Z, or Y—Z plane depending on
the relative magnitudes of the X, Y, and Z components of each individual vector.
Suggested for 2D problems.

Triangles arrows have atip composed of two intersecting trianglesin the two
dominant planes. Good for both 2D and 3D fields.

Tipped arrowsdisplay thetip of the arrow in any user specified color. Good for both
2D and 3D fields. The color may be specified in the RGB fields or chosen from the
Color Selector dialog which is opened by pressing the Mix... button

Opens a pop-up menu for selecting tip size.

Fixed sized arrows havetipsfor which the length is specified in the dataentry field to the
right of the pop-up menu button. Units are in the model coordinate system.

Proportional sized arrow tips change proportionally to the change in the magnitude of the
Vector arrows.

Opens a pop-up menu for selection of shaft-type of vector arrows. Options are:

Rectilian arrows have straight shafts. The arrow pointsin the direction of the vector
at the originating location. The length of the arrow shaft is determined by
multiplying the vector magnitude by the scale factor.

Rect. Fixed arrows have straight shafts. The arrow pointsin the direction of the
vector at the originating location. The length of the arrow shaft is determined
by the scale factor. It isindependent of the vector variable.

Curved arrows have curved shafts. The arrow is actually a streamline emanating
from the originating location. It represents the path that a massless Particle
would follow if the flow field was steady state. For this option, the “ Scale
Factor” changesto “Time". Timeisthe amount of time the streamlineis
allowed to take and is an indication of how long the arrow will be.

Hint: Since curved arrows can take a significant amount of time (depending on
the number of originating locations), the setting of a proper “Time” valueis

7-41



7.6 Vector Arrow Create/Update

critical. The best way to do thisisto first do asingle Particle trace at a
representative location with the estimated “ Time” value as the Max Time. A
quick iteration or two on the value here could save considerable time for the
curved vector arrow computation.

Location Opens a pop-up dialog for the selection of root-location of arrow shafts. The options are:

Node arrows originate from each node of the parent Part(s).

Note: Discrete Particles Parts must use Node option.

Vertices arrows originate only from those nodes at the vertices of each element of
the parent Part(s) (i.e., arrows are not displayed at free nodes or mid-side
nodes).

Element Center arrows originate from the geometric center of each element of the
parent Part(s).

Display Offset Thisfield specifies the distance away from a surface to display the vector arrows (so that
potential Z-buffer conflicts can be overcome). A positive distance value moves the vector
arrows away from the surface in the direction of the surface normal.

Filter Selection of pattern for filtering Vector Arrows according to magnitude. Options are:

None displays all the vector arrows. No filtering done.

Low displays only those arrows with magnitude above that specified in the Low
field. Filterslow values out.

Band displays only those arrows with magnitude bel ow that specified in the Low
field and above that specified in the High field. Filters the band out.

High displays only those arrows with magnitude below that specified in the High
field. Filters the high values out.

Low_High displays only those arrows with magnitude between that specified in the
Low field and that specified in the High field. Filters out low and high values.

Apply New Variable ~ Changes the vector Variable used to create the Vector Arrowsto that currently selected in
theVariablesList.

Feature Detail Editor  Double clicking on the Vector Arrow Create/Update | con opens the Feature Detail
(Vector Arrows) Editor for Vector Arrows, the Creation Attributes Section of which provides access
to al of the functions available in the Quick Interaction Area plus two more:

u Creation Attribmtes

Projedction Al - |
Profection comgponents)

X ¥ a0 Z

Figure 7-39
Feature Detail Editor (Vector Arrows)

Projection Opens a pop-up menu to alow selection of which vector components to include when
calculating both the direction and magnitude of the vector arrows. The vector components
at the originating point are always first multiplied by the Projection Components (see
below). Then one of the following optionsis applied:

All, to display avector arrow composed of the Projection-Component-modified X,
Y, and Z components.
Normal, to display avector which isthe projection of the All vector in the direction
of the normal at the originating location.
Tangential, to display a vector which is the projection of the All vector into the
tangential plane at the originating location.
Component, to display both the Normal and the Tangential vectors
The All, Normal, and Tangential options produce a single vector per location, while the
Component option produces two vectors per location. If selection is not applicableto a
Particular element, that element’s vector arrow uses the All projection.
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7.6 Vector Arrow Create/Update

Projection Components These fields specify a scaling factor for each coordinate component of each vector arrow

XYZ

used in calculating both the magnitude and direction of the vector arrow. Specify 1 to use

the full value of a component. Specify 0 to ignore the corresponding vector component
(and thus confine al the vector arrows to planes perpendicular to that axis). Values

between 0 and 1 diminish the contribution of the corresponding component, while values

greater than 1 exaggerate them. Negative values reverse the direction of the component.
Always applied before the Projection options above.

The Feature Detail Editor also alows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see How to Create Vector Arrows)

Troubleshooting Veector Arrows

Problem

Probable Causes

Solutions

Vector arrows do not match up
with their originating locations
on one or more of the parent
Parts.

You are displaying several
different vector arrow Parts at
once and can’t tell whichis
which.

You are trying to display vector
arrows on a Discrete Particle
Part, but can’t get them to show

up

EnSight 6.2 User Manual

Displacements are on for some of
the parent Parts, but not others.
Or the parent Parts have been
assigned to different coordinate
frames

Just too much similar information
in the same area.

Arrow Location set to Vertices
(the default).

No vector data provided for the
Discrete Particle dataset, thus
values all set to zero when read
into EnSight.

Create separate vector arrow
Parts for the parents that will be
displaced (or assigned to
different frame) and the onesthat
will not be displaced (or assighed
to different frames).

Use different attributes for the
different vector arrow Parts, or
better yet, display the conflicting
vector arrow Parts on separate
Part copies which have been
moved apart.

Set the Arrow Location to Nodes.

Provide vector datafor the
particles. Specify in the
Measured resultsfile. See Section
3.7.
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7.7 Elevated Surface Create/Update

Elevated Surfaces visualize the value of avariable by creating a surface projected
away from the 2D elements of the parent Part. It is easiest to describe this feature
if you think of a planar Part as the parent Part. Now warp this surface up out of
plane proportionally to the value of avariable. The resultant surfaceis an Elevated
Surface. Elevated surfaces are to surfaces what Profiles are to lines. While planar
surfaces are perhaps the most useful parent Parts to use, parents do not have to be
planar. Model Parts containing 2D elements, Clip Planes, | sosurfaces, and even
other elevated surfaces are all valid parent Parts.

Figure 7-40
Elevated Surface example, with and without Sidewalls

The parent Part is not actually changed, a new surfaceis created. As this new
surfaceis“raised”, projection (Sidewall) elements can be created stretching from
the parent to the elevated surface around the boundary of the surfaces if desired.
Just the surface, just the sidewalls, or both can be created.

The projection from a node on the parent Part will be in the direction of the
normal at the node. If the nodeis shared by multiple el ements, the average normal
isused.

The projected distance from a parent Part’s node to the corresponding el evated
surface node is calculated by adding to the variable's value an Offset value, then
multiplying the sum by a Scaling value. Adding the Offset enables you to shift the
zero location of the plane. An Offset performs a“ shift”, but does not change the
“shape”’ of the resulting elevated surface. The Scaling factor changes the distance
between parent and elevated surface, a“stretching” effect. EnSight will provide
default values for both factors based on the variable's values at the parent Part’s
nodes.
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7.7 Elevated Surface Create/Update

Clicking once on the Elevated Surface Create/Update | con opens the Elevated
Surface Editor in the Quick Interaction Areawhich is used to both create and
update (make changes to) elevated surface Parts.

Using Feature

[ ]

Figure 7-41
Elevated Surface Create/Update Icon

Scale Pactor || nanse 490 Get Default [
Offset [§ naobert
[ Surface © Ssdewnlls

Croate | Apply New Varisble Help.| |-

J J

Figure 7-42
Quick Interaction Area - Elevated Surface Editor

Thisfield specifies the scaling for magnitude of distance between the parent Part node and
the corresponding elevated surface node. The Factor is multiplied times the value of the
variable. Values larger than one increase the size and values smaller than one decease the
size. A negative value will have the effect of switching the direction of the projected
surface.

Click to set Scale Factor and Offset values to the calculated defaults based on the variable
values for the parent Part.

Value specified is added to the variabl e values before the Scale Factor is applied to change
the magnitude of projected distance. Default offset is magnitude of most-negative
projection distance (will cause the surface to be projected positively). Has the effect of
shifting the surface plot, but does not change the surface plot shape.

Toggles on/off the creation of the actual elevated surface. The sidewalls alone will be
created if thistoggleis off.

Toggles on/off the creation of the sidewalls of the Elevated Surface. Elements will stretch
from the parent Part to the Elevated surface around the boundary of the surfaces. The
Elevated Surface alone will be created if thistoggleis off.

Changes the variable the Elevated Surface Part is based on to that currently selected in the
VariablesList.
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Feature Detail Editor
(Elevated Surfaces)

XY Z

Double clicking on the Elevated Surfaces Create/Update | con opens the Feature
Detail Editor for Elevated Surfaces, the Creation Attributes Section of which
provides access to all of the functions available in the Quick Interaction Area plus
one more:

u Creation Attributes

Xogsmo Y om0 Z gs0m0

Figure 7-43
Feature Detail Editor (Elevated Surfaces)

For vector-based or coordinate-based el evated surfaces, specify vector componentsused in
creating the elevated surface. Not applicable to scalar-type elevated surfaces. Are
according to the reference frame of the Elevated Surface-Part. Letters |abeling dialog data
entry fields depend on type of the reference frame (Rectangular, Spherical, or Cylindrical).
If all components are 0.0, the vector or coordinate magnitude will be used.

The Feature Detail Editor also alows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for al Parts),

(see How to Create Elevated Surfaces)

Troubleshooting Elevated Surfaces

Problem

Probable Causes Solutions

Theentire Elevated Surfaceis not

Change the sign of the scale factor.

projected in the direction you

want.

You have a non-planar parent
Part and the elevated surface

Sidewall elements are not
appropriate

Turn off sidewall toggle.

seems to have strange
intersecting elements.

The Elevated Surface projection
appearsto be “confused” at
various locations.

Scale factor too large.

Inconsistently ordered elements,
such that the normals are not
“consistent”

Lower the Scale Factor.

Modify element ordering to be
consistent, if possible.
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7.8 Profile Create/Update
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Profiles visualize values of avariable along aline with aplot projecting away
from the line. Projectors are parallél to a plane, but not necessarily in aplane.
Hence, Profile can follow the line.

You can scale and offset projectors. The positive direction is set with the center
point of the Plane Tool (away from center point is positive). Consider a base-line
(not necessarily straight) along which the value of avariable is known. Moving
along this base-line, you can “plot” the value of the variable on an “axis’ whose
origin moves along the base-line and whose orientation varies so that it is aways
both perpendicular to the base-line and parallel to a specified plane (but not
necessarily parallel to aline, enabling the plot-line to follow the curve of the base-
line in one dimension). A surface joining the base-lineto the plot-lineis called a
profile.

The parent Part of a Profile-Part can be a 2D-Clip Line, a Contour, a Particle
Trace, or amodel Part consisting of achain of bar elements. From each node of
the parent Part, EnSight draws a* projector” whose length is proportional to the
value of the variable at the node, and whose orientation makesit (1) paralel to a
specified plane, (2) pointing in adirection corresponding to the sign of the
variable's value at the node (with the negative-direction determined by the
location of a specified point), and (3) perpendicular to the base-line elements
adjoining the node, or, if the base-line bends at the node, oriented so that its
projection into the plane defined by the base-line elements will bisect the angle
formed by the base-line el ements. The outer-end of each projector is connected to
those of its neighbors, forming a series of four-sided polygons and hence a
surface.

The appearance of the profile depends greatly on the position of the specified
sign-direction point (From Point) and the orientation of the specified plane, which
you can specify numerically or with the Plane tool. EnSight cal culates the
projectors using the vector cross-product of the specified-plane’s normal (the Z-
axis) and each parent Part element, thus you should orient the plane so that its
normal isnot parallel to the parent Part elements.
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The projector length is calculated by adding to the variable's value an Offset
value, then multiplying the sum by a Scaling value. Adding the Offset enablesyou
to shift the zero location of the projectors, which might be useful if you wanted to
make all the projectors have the same sign. An offset performs a“ shift”, but does
not change the “ shape” of the resulting profile. The Scaling factor changes the
displayed size of the profile, a*“ stretching” type of action. EnSight will provide
default values for both factors based on the variable's values at the parent Part’s
nodes.

Clicking once on the Profile Create/lUpdate |con opens the Profile Editor the
Quick Interaction Areawhich is used to both create and update (make changes to)
profile Parts.

Using Feature

A

Figure 7-44
Profile Create/Update Icon

Scale Pactor 1LOM0Re +90 Giet Default! 1 1
Offset [ 4 a00e 190

Show Odsntation Tool|  Updats Odentation

Create | Apply New \,.-..m.: Help..| |
Figure 7-45
Quick Interaction Area - Profile Editor
Scale Factor Thisfield specifies the scaling for magnitude of the projector. The Scale Factor is

multiplied times the value of the variable. Values larger than one increase the size and
values smaller than one decrease the size.

Offset The value specified in thisfield is added to the variable values before the Scale Factor is
applied to change the magnitude of projectors. Default offset is magnitude of most-
negative projector (making them all positive). Has the effect of shifting the plot, but does
not change the plot shape.

Get Default Click to set Scale Factor and Offset values to the calculated defaults based on the variable
values for the parent Part.

Show Orientation Tool Causes the Plane Tool to become visible in the Graphics Window at the location specified
Update Orientation Recreates the Profile Part at the current location and orientation of the Plane Tool.

Apply New Variable Changes the variable the Profile Part is based on to that currently selected in the Variables
List.
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Feature Detail Editor
(Profiles)

Orientation Plane
Pos of C1
Pos of C2
Pos of C3

Set Tool Coords

Get Tool Coords

EnSight 6.2 User Manual

7.8 Profile Create/Update

Double clicking on the Profile Create/lUpdate | con opensthe Feature Detail Editor
for Profiles, the Creation Attributes Section of which provides access to additional
functions for the creation and modification of Profiles:

File Edit Helps

= e

View

_.

“ Creation Attributes

Variable None

Xosow Y omwm Z omm

Scale Factor |} sone00 Get Default
Offset ' goties06

[ Orientation Plane

Pos ¥ ¥ z

Cl [ 75000e-01  |-7.50006-01 | 1L090%es00
CZ 1) 7500es00 7. 50000 100006 +00
@ [17500es00 L7500+ | Lotoses90

Get Tood Connds Set Tool Coowds |
Figure 7-46

Feature Detail Editor (Profiles)

These fields specify the vector components used in creating the Part for vector based or
coordinate-based Profiles. These fields are not applicable to Scalar-based Profiles. When
all fields are zero, the magnitude of the Variable value is used. If avalue other than zero is
entered into afield, the sum of (Vectory* X)+(Vectory*Y)+(Vector,* Z) is used as the
variable value.

Specification of the location, orientation, and size of the Plane Clip using the coordinates
(in the Parts reference frame) of three corner points, as follows:

Corner 1 is corner located in negative-X negative-Y quadrant

Corner 2 is corner located in positive-X negative-Y quadrant

Corner 3 iscorner located in positive-X positive-Y quadrant

Will reposition the Plane Tool to the position specified in C1, C2, and C3.
Will update the C1, C2, and C3 fields to reflect the current position of the Plane Tool.

The Feature Detail Editor also allows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for adetailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see How To Create Profile Plots)
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7-50

Troubleshooting Profiles

Problem

Probable Causes

Solutions

Theentire profileisnot projected the
direction you want.

Portions of the profile appear to be
projected in the wrong direction.

The Planeis not oriented correctly.

The From Point is not in agood
location

The From Point is not in agood
location.

The normal to the Planeisparalld to
some of the elements of the parent
Part.

The Parent Part does not contain
elements which are consistently
ordered

Turn on the Plane tool so you can see
its orientation. The projectorswill be
paralld to this plane, so adjust its
orientation.

Turn on the Plane tool so you can see
the location of the center of the
plane. Positive projectors will go
away from this point, negative
towards.

Turn on the Planetool so you can see
the location of the center of the
plane. Positive projectors will go
away from this point, negative
towards.

Turn on the Planetool so you can see
its orientation. Try to make sure the
Z axis of the Plane tool does not lie
parallel to any portions of the parent
Part.

None
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7.9 Developed Surface Create/Update

Parent Parts

EnSight 6.2 User Manual

A Developed Surfaceis generated by treating any 2D Part (or parent Part) asa
surface of revolution, and mapping specific curvilinear coordinates of the revolved
surface into a planar representation.

A Developed Surface derives its name from the implied process that defines a
developable surface. A surfaceis considered “developable’ if it can be unrolled
onto a plane without distortion. Although every 2D Part in EnSight is not by
definition a devel opable surface, each 2D Part can neverthel ess be devel oped into
aplanar surface which is distorted according to the type of developed projection
specified. For example, aCylinder Clip Part is by definition adevel opable surface,
because it can be developed into planar surface without distortion. Whereas, a
Sphere Clip Part is not a devel opable surface, because it can not be devel oped into
aplanar surface without distortion.

Only 2D Parts are developed. Also, only one Part is developed at atime. While all
2D Parts qualify as candidate parent Parts, only 2D Parts of revolution are
developed coherently. The current developed surface algorithm treats all parent
Parts as surfaces of revolution that are developed according to alocal origin and
axis of revolution. These attributes are either inherited from the parent Part, or
must be specified according to the parent Part.

A developed surface permanently inherits the local origin and axis of revolution
information from any parent Part created viathe cylinder, cone, sphere, or
revolution Clip tools. Whereas, surfaces developed from non-Clip Parts require
thisinformation to be specified viathe Orig. and Axis fields in the Attributes
(Developed Surfaces) dialog. The latter case is the only time the values in these
fields are used. Although default values are provided, it is up to you to make sure
that valid values are specified. In the former case, the Orig and Axis fields only
provide convenient feedback of the selected Clip Part. Note that devel oped
surfaces resulting from parent Parts of revolution created viathe general quadric
Clip tool do not inherit the local origin and axis of revolution attributes from the
General Quadric Clip parent; rather, these attributes must be specified.

_ Velocity

Figure 7-47 ~ A
Developed

Surface

Examples

(m, theta)
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7-52

Developed Projections A parent Part is developed by specifying one of three curvilinear mappings called

Seam Line

developed projections; namely, an (r,2), (8,2), or (m,8) projection. The curvilinear
coordinatesr, 6, z, and m stand for the respective radius, 6, z, and meridian (or
longitude) directional components which are defined relative to the local origin
and axis of revolution of the parent Part. The meridian component is defined asm
= SQRT(r? + 7).

e e Essentially, each topological projection first

surrounds the parent Part of revolution with a
virtual cylinder of constant radius. The
curvilinear coordinates of the parent Part are
then projected along the normals of (and thus
onto) the virtual cylinder. Finaly, the virtual
cylinder isdlit along a straight line, or
generator, and unwrapped into aplane. This
process yields an equiareal, or area
preserving, mapping which means that the
area of any enclosed curve on the surface of
the parent Part is equal to the area enclosed
by the image of the enclosed curve on the
developed plane. Although equiareal
mappings provide reduced shape distortion,
they do suffer from angular distortions of
local scale.

—_— Vector fields of the parent Part (for all three
T~ developed projections) are devel oped such
N that a vector’'s angle to its surface normal is
preserved. For example, avector normal to
the parent surface remains normal when
developed onto the planar surface.

Figure 7-48
Developed Equiareal Projection

A surface of revolution is developed about its axis, starting at its “seam” line (or
zero meridian) where the surface is to be dit. Surface points along the seam are
duplicated on both ends of the developed Part. The seam line is specified viaa
vector that is perpendicular to and originates from the axis of revolution, and
which points toward the seam which islocated on the surface at a constant value.
This vector can be specified either manually or interactively. Interactive seam line
display and manipulation is provided viaadider in the Attributes (Devel oped
Surfaces) diaog.
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7.9 Developed Surface Create/Update

Clicking once on the Devel oped Surface Create/Update | con opens the Devel oped Surface
Editor in the Quick Interaction Areawhich is used to both create and update (make
changes to) developed surface Parts.

Using Feature

-

Figure 7-49
Developed Surface Create/Update Icon

Projection  {(theta x)

Scale Pactorw(uv} vy ansieion ¥ | L080Re+80

Show Cutting Sc-m‘1 Align with Parest Origin/Axis|

Figure 7-50
Quick Interaction Area - Developed Surface Editor

Projection Opens a pop-up dialog for the specification of which type of (u,v) projection, or mapping,
you wish to use for devel oping a surface of revolution; where u,v denotes curvilinear
components of the parent Part that are mapped into the xy-plane of reference Frame O.
The options are:

(r,2) denotes the radial and z-directional components of the revolved surface
(theta,z)  denotes the theta and z-directional components of the revolved surface.
(m,theta) denotes the meridian and theta components of the revolved surface.
The meridian component is the curvilinear component along a revolved
surface that runsin the direction of its axis of revolution (e.g. the meridonal
and z-directional components along aright cylinder are coincident, and for a
sphere the meridian is the longitude).

Scale Factors (u,v) These fields specify the scaling factors which will be applied to the u and v projections.

Show Cutting Seam  Click this button to display the current seam line location about the circumference of the
revolved surface. The seam line is manipulated interactively viathe Slider Bar.

Align with Parent Retrieves the Origin and Axis information from the Parent Part. Must be done if Parent
Origin/Axis Part isaquadric clip.
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Feature Detail Editor
(Developed Surfaces

Vector _| To Axis
Pointing To Seam

OrigXY Z

AXisXY Z

7-54

Double clicking on the Developed Surface Create/Update | con opens the Feature
Detail Editor for Developed Surfaces, the Creation Attributes Section of which
provides access to all of the functions available in the Quick Interaction Area plus
several more:

Creation Attributes

pr— Seam Orientation

Vector _| _ To Axis Pointing To Seam
| 1.0000e+00 | 0.0000e+00 | 0.0000e+00

X Y Z

Orig[5.0000e+00
Axis

| 0.0000¢+00 | 0.0000e+00

|0.0000¢+00 | 0.0000e+00 || 1.0000e+00

Figure 7-51
Feature Detail Editor (Developed Surfaces)

These fields allow you to precisely specify the position of the Cutting Seam Line
by specifying the direction of the vector perpendicular to the axis of revolution which
pointsin the direction of the seam line.

These fields specify a point on the axis of revolution.

These fields specify a vector, which when used with the Axis Origin defines the axis of
revolution.

The Feature Detail Editor also allows you to make changesin batch; that is, to
make several changes to the menus and fields which do not effect the Graphics
Window until you click in the Apply Changes button. It is sometimes quicker
(with respect to CPU time) to make several changes at once rather than one at a
time asin the Quick Interaction Area.

(see Section 3.3, Part Editing for a detailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for al Parts),

(see How To Create Developed (Unrolled) Surfaces)
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Troubleshooting Developed Surfaces

Problem

Probable Causes

7.9 Developed Surface Create/Update

Solutions

Error message is encountered while
creating a Devel oped Surface Part.

Developed Surface is created, but is
either not visible, Partialy visible, or
obstructed by other Parts which may
be other developed Parts

Developed Surface Partisaline.

Developed Surface Part does not
update to new Orig and/or Axis
values.

EnSight 6.2 User Manual

Parent Part isinvalid.

Since al Developed Surfaces are
projected about the origin on the xy-
plane of the reference frame of the
parent Part, they may map outside
the viewport, intersect other Parts, or
pile up on each other.

Wrong Projection type was
specified.

The Orig and Axis values can not be
specified if the Parent Part is created
from either acylinder, sphere, cone,
or revolution quadric clip. These
values can only be specified if the
2D parent Part is not aquadric
clipped surface.

Only 2D Parts can be devel oped.

Set the Developed Surface to be
viewed in its own viewport and
initialize the viewport.

Use different u/v scaling.

Assign the developed Part to its own
local reference frame and transform
it accordingly.

Select adifferent Projection.

Since values entered for this
condition are not used, click the Get
Parent Part Defaults button to update
the fields based on the selected
parent Part in the Parts & Frames
list.
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7.10 Displacements On Parts

Each node of a Part is displaced by a distance and direction corresponding to the
value of avector variable at the node. The new coordinate is equal to the old
coordinate plus the vector times the specified Factor, or:

Crew = Corig + Factor * Vector,

where C,,, isthe new coordinate location, C, is the coordinate location as

defined in the datafiles, Factor is a scale factor, and Vector is the displacement
vector.

You can greatly exaggerate the displacement vector by specifying alarge Factor
value. Though you can use any vector variable for displacements, it certainly
makes the most sense to use a variable calculated for this purpose. Note that the
variable value represents the displacement from the original location, not the
coordinates of the new location.

Clicking once on the Displacements On Parts | con opens the Displacements
Editor in the Quick Interaction Areawhich is used to specify how you wish to
displace Part nodes based on a vector variable.

Using Feature

-‘

Figure 7-52
Displacements On Parts Icon

Displace By  Variable i
Displacement Factor | ; g9
_Am New \':MHJ Help...g
] |~
Figure 7-53

Quick Interaction Area - Displacements Editor

Displace by This button allows selection of either None for no displacement or Variable (that selected
in the Variables List) to use for displacement. The selected Variable must be a node-based
vector and must be defined on the Parent Parts.

Displacement Factor ~ Thisfield specifies a scale factor for the displacement vector. New coordinates are
caculated as: Cyq, = Cyig + Factor* Vector, where C,, is the new coordinate location,
Corig isthe original coordinate location as defined in the data file, Factor is a scale factor,
and Vector is the displacement vector. Note that a value of 1.0 will give you “true”
displacements.

Apply New Variable Changes the variabl e the Displacements are based upon to that currently selected in the
Variables List.
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Feature Detail Editor  Double clicking on the Displacement on Parts | con opens the Feature

(Model) Detail Editor for Model Parts, the Displacements Attributes turndown area of
which provides access to the same functions available in the Quick Interaction
Area.

(see Section 3.3, Part Editing for a detailed discussion of the other features
available in the Feature Detail Editor (Model)),

(see How To Display Displacements)

Troubleshooting Displacement Attributes

Problem Probable Causes Solutions
Displacement not visible Displace By set to Nonefor Part that  Set Displace By to Variable
is not displacing.
Displacement Factor valuetoo small. Specify alarger Displacement
Factor.

EnSight 6.2 User Manual 7-57



7.11 Query/Plot

7.11 Query/Plot

EnSight provides several ways to examine information about variable values. You
can, of course, visualize variable values with fringes, contours, vector arrows,
profiles, isosurfaces, etc. This section describes how to query variables
quantitatively at points, over distance, and over time (if you have transient data).

Query Over Distance EnSight can query over distance for the following information:

» variable valuesinside Parts at evenly spaced points along a straight line
» variablevaluesinside Parts at the nodes of a different 1D Part

Query Over Time EnSight can query over time for the following information:

*  minimum and maximum variable values for Parts
 variablevalues at any number of sampletimes at any point inside of a Part or at
any labeled node or element.

Over-time queries can report actual variable values, or Fast Fourier Transform
(FFT) spectral values at the positive FFT frequencies.

Query Candidates Only Parts with data residing on the Server host system may be queried. Thus,
Parts that reside exclusively on the Client host system (i.e. contours, particle
traces, profiles, vector arrows) may NOT be queried.

(see Section 3.1, Part Overview)

Clicking once on the Query/Plot Icon opens the Query/Plot Editor in the Quick
Interaction Areawhich is used to query about the selected Variable on the sel ected
Part and, if you wish, assign a query entity to a plotter.

Using Feature

Figure 7-54
Query/Plot Icon

|m "Type  Over Timwe 0 Constraint  Node A‘ I

Samples 1 Node ID ‘ 1 ‘

Bey'End ﬂ-‘—“ Sample By Value ‘ t |

!
Show Text| Plot| Doscriphion g va. velocity for Noc
c'n-h‘lﬂpplynewvaﬁableg Save_| Load_| Delete...| Help_| ‘

|

Figure 7-55
Quick Interaction Area - Query/Plot Editor

Type Opens a pop-up menu for the selection of the type of query you wish to make. Choices are:

Distance to query along aline using the Line Tool or 1D Part at the current time step.
Outputs for the selected variable a plot list entity of variable value versus distance.

Over Time to query variable values or FFTs over a specified range of time steps. Outputs
for the selected variable aplot list entity of variable-value versustime or FFT
frequency versus FFT spectral values.

External indicates that the selected query entity was not generated within EnSight.
(see Load)
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Constraint

Samples

Node ID

Element ID

Beg/End Time ...

Sample By

Show Text

Plot...

7.11 Query/Plot

Opens a pop-up diaog for the selection, when the Type is Over Time, of the spatial

domain of the query. Choices are:

Node to query the variable values or (FFTs) at the node specified by Node ID

Element to query the variable values or (FFTS) at the element specified by Element ID

IJK to query the variable values or (FFTs) at a specified 1JK node (only applicableif the
selected Part is a structured Part)

Point to query the variable values or (FFTS) at the current Cursor Tool location

Min to query for the minimum variable value at each time step

Max to query for the maximum variable value at each time step

Choices when the Type is Distance are:
Line Tool to query the variable values at evenly spaced steps of the Line Tool
1D Part to query the variable values at the ends of the bar elements of a Part

For queries over Distance using the Line Tool, this field specifies the number of equally
spaced pointsto query along the line. For queries Over Time, it specifies how many evenly
timed moments over the specified range of time steps at which to query (if left blank, you
get asample point at each time step). If you specify more or fewer sample points than the
number of time steps, EnSight linearly interpol ates between the adjoining time steps.  If
query isan FFT sampling, the number of frequencies output will be less than or equal to
the number of sample points.

Thisfield specifies anode ID when querying Over Time at a node.

Thisfield specifies an element ID when querying Over Time at an element.

Opens up the Solution Time Editor in the Quick Interaction Area. Here you can specify the
start and end times for queries Over Time.

(see Section 7.13, Solution Time)

Opens a pop-up menu for specification of how to report values for Over Time queries.
Options are:

Value reports values versustime.

FFT reports FFT spectral values versus FFT positive frequencies.

This button will display the results of the selected query in the Status History Area.

Opens the Plot Query Entity To dialog which allows you to assign a query to a new or
existing Plotter.

Awvailable Plotters

|

[ Resoale plotter when curve assigned
Assign Gaery To Selected | Assign Query To New.|

Canoel

Figure 7-56
Plot Query Entity To dialog

Available Plotters Showsalist of currently defined Plotters.

Rescale plotter

If the Assign Query to Selected option is used, this option when enabled will

when curve assigned rescale the axis of the Plotter to show all queriesthat are assigned to it.

EnSight 6.2 User Manual
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Assign Query to

Selected

Assign Query to

New ...

Will display the query in the Plotters selected in the Available Plotters list

Opensthe New Plotter Name dialog. Clicking Okay creates a new Plotter and displaysthe
query in the new Plotter.

Plotter Name?

Timwe vi, velowity for Nodde |

Okay|  Cancel|

Figure 7-57
New Plotter Name dialog

Query/Plot Editor - Quick Interaction Area continued...

Description

Apply New Variable

Save...

Format

File Name

File Select

Load

7-60

Thistext field is used to enter a description for the Query entity.

This button causes the plot to be recomputed using the variable currently selected in the
Variables List.

Opensthe Save Entity Query To dialog for the specification of the format, and file namein
which you wish to save the query entity.

Format Formatted

Vile mame l

File Select
Okay Canosd

Figure 7-58

Save Query Entity To dialog

Opens a pop-up menu to allow specification of the format. Choices are:

Formatted Outputs the query information to the specified file in the same format as the
Show Text button.

XY Data Outputsthe query information in a generic format which could be used to
export the information to a different plotting system.

Thisfield is used to specify the file name in which you wish to save the query entity.

Opens up the File Selection dialog for specifying the File Name as an alternative to
entering it manually in the File Name field.

Opens the File Selection dialog for the specification of an externally generated file from

which to read query data (which could then be plotted). Thisis especially useful in
bringing experimentally derived information into EnSight.
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7.12 Interactive Probe Query

Action

Search

Display Node Toggle

Apply New Variable

Report By

EnSight 6.2 User Manual

EnSight enables you to obtain scalar, vector, or coordinate information for the
model at a point directly under the mouse pointer. The information is normally
displayed in the Interactive Probe Query section of the Quick Interaction Area, but
it can aso be displayed in the Graphics Window. The performance of Interactive
Query operations is dependent on the refresh time of the Graphics Window.
Interactive query values are not echoed to EnSight command language files.

Clicking once on the I nteractive Probe Query |con opens the Interactive Probe
Query Editor in the Quick Interaction Areawhich is used to specify parameters
for querying interactively.

Using Feature

m¢

Figure 7-59
Interactive Probe Query Icon

Action Request (p) 1 [Searcl Closest Node 1 " Display
Node
Apply New|  Report my | F tess 2 Diepday
Vaurishle | ——————— Displayed Attrilaates,,,
Magnitids Mook CoorckX Coord-Y Coorck-7

’1 0, 00000s 00 00 1,.090000 400 | B2 00 LOO000w « 00

0,00000s+00 @5  I.3E006-01 2,151106+00 2,000006+00
4 |
|

r

Figure 7-60
Quick Interaction Area - Interactive Probe Query Editor

Selection of whether interactive query is on, or which method to use to indicate input.

Request (p) indicates that interactive query is on and will produce a query request
when the “p” key (or amouse key if such as been assigned) is pressed while the
mouseisin the Main View.

Continuous indicates that interactive query is on and will produce a query request
each time the mouse moves to anew location in the Main View.

None indicates that interactive query is off.

Selects the location for the query.
Exact indicates that the query will occur at the location of the mouse.
Closest Node indicates that the query will “snap” to the node closest to the mouse.

If Search is set to Closest Node, this toggles on/off the display of the node/element
number.

Changes the variable which query results are returned for to that currently chosen in the
Variables List.

Selects the information which will be displayed for the vector Variables during the query.
Options are:

X-component will display the x component of the coordinate or vector.

Y-component will display the y component of the coordinate or vector.

Z-component will display the z component of the coordinate or vector.

Magnitude will display the magnitude of the vector.
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# Items Displayed

Display Attributes...

Label
Visible Toggle

Always on Top

RGB

Mix

Marker
Visible
Size
RGB

Mix
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Sets the number of query locations that are kept in memory and displayed to the user.

Opens the Interactive Probe Query Display diaog.

T Visible Always On Top
R0 Sliao Bliow | mix..|
e Marker e—
T Vieble

5520 a0a0se 100
LT l3||m Mnx...J

Figure 7-61
Interactive Probe Query Display dialog

When toggled on, query information will be displayed in the Graphics Window

When on, query information in the Graphics Window will not be hidden from view behind
other geometry.

These fields specify color values for the Labels.

Opens the Color Selector dialog
(see Section 7.1, Color)

When on, query location markers will be displayed in the Graphics Window.
The size of the markers.
These fields specify color values for the markers.

Opens the Color Selector dialog
(see Section 7.1, Color)
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Many analyses contain time dependent information, such as automobile crash
simulations and unsteady flow problems. The presence of time-dependent datais
indicated to EnSight through an EnSight result file, casefile, or is determined
directly from the data files of other formats. EnSight has the capability of
displaying the model and results at any time provided for in the data. Linear
interpolation between given time stepsis possible as long as the geometry does
not have changing connectivity over time.

EnSight keeps track of which variables and Parts have been created so that if you
change time steps, variables and Parts will update appropriately. For example,
assume you have created a clip plane through the combustion chamber of an
engine. From this clip plane you have created two constant variables Min
Temperature and Max Temperature and are displaying them in the Main View.
Now changetime steps. First, the geometry updatesto anew crank angle position.
Second, the clip plane will automatically be recal culated to fit the new geometry.
Third, the Min and Max values displayed in the Graphics Window are recal cul ated
and updated. Thisis all performed automatically by EnSight after you change the
current time value.

It isimportant to distinguish between time step and solution time. An example
will best illustrate this concept.

Consider amodel with datafor 5 different times:

Time Step Solution Time
0 1.0125
1 11.025
2 11.50
3 13.00
4 21.333

Note that the time steps coincide with the number of transient data files and are
integers. The solution time at each time step comes from the analysis, and does
not have to be at uniform intervals. The solution time can be in any units needed,
but must be consistent with the solution files. That is, if avelocity filewasin terms
of meters per second, then the solution time must be in terms of seconds. Hence it
is not possible, for example, to have the solution time reported in degrees crank
angle for a combustion case unless the corresponding solution fileswere aso in
terms of crank angle (otherwise velocity would be reported in the meaningless
units of meters-per-degree-crank-angle).

The Solution time must always be nonnegative, and must always be increasing in
time. Failure to follow these rules will result in an error.

A special Solution Time dialog gives you control over time and relates time step
to solution time. You can force the time information to conform to the actual time
data given at the steps, or you can allow interpolation to occur between time steps.
You must be aware of the implications of such an interpolation and choose the
method that is appropriate.

Also, you can see the ranges of time dependent data avail able and the current time
that is set for the Main View. You can change time steps by either entering a new
time to view, or using the Solution Time dlider bar.
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There are other places within EnSight where time information is requested. These
include, traces, emitters, animated traces, flip book transient data, key frame
animation transient data, and Query/Plot. Each of these use the specified Beg/End
values. For functions which do not explicitly specify the time step the current
display timeis used.

When more than one case is read into EnSight, the times for the cases are merged
according to solution time. Thus, if comparing cases directly, you will want the
solution time unit to be the same.

The merging of timesisusually anatural thing for cases intended to be compared.
However, if atimeis specified that isvalid for one case, but outside the range of
another, the former case would update, while the latter case would remain
unchanged. Thus, some care and understanding is needed when comparing
transient cases.

Clicking once on the Solution Time Icon opens the Solution Time Editor in the
Quick Interaction Areawhich is used to specify time information.

Using Feature

Figure 7-62
Solution Time Icon

Solution Time Steps(0-10) Simulation(0.0000e+00-1.0000e+01)
| 10 [»]
Beg ' 0 Cur [ 10 End i 10

Scale
Type

Discrete 4 Time As
Reset Time Range E

Step 1|

Siep 4 1
Increment

Animate Over Time...E # Of Cycles | Help...§
5] |-

Figure 7-63
Quick Interaction Area - Solution Time Editor

~ e

The range of both Time Steps and Simulation Time is shown at the top of the Editor.
Value for Beginning Time Step or Simulation Time depending on setting for TimeAs.

Value for Current Time Step or Simulation Time depending on setting for Time As. The
dider bar can be used to select avalue for the Current Time Step field.

Value for Ending Time Step or Simulation Time depending on setting for Time As.

Opens a pop-up menu to specify use of existing time steps, or allow EnSight to linearly

interpolate to show any time step. Choices are:

Discrete Can only change time to defined steps.

Continuous Can change time to any time, including times between steps. Only
availableif do not have changing geometry connectivity transient case.

Opens pop-up menu to specify whether to use and display:

Seps which will be an integer showing time as step data. Will show NOSTEP if in
Continuous mode and current timeis not at a given time step. Current time will
automatically change to keep within range Begin/End range. The default beginning
and ending simulation times correspond to the first and last time steps specified in
the results.
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Smulation Time which will be areal number showing true simulation time.
Current time will automatically change to keep within the Begin/End range. The
default beginning and ending simulation times correspond to the first and last times
specified in the results.

Will reset the Begin/End Time values to the minimum/maximum possible. Useful if you
have specified your own Begin/End time values.

Species the incremental time which will be applied to the current time each time the slider
stepper buttons are used.

Opens the Flipbook Animation Editor.
(see Section 7.14, Flipbook Animation)

For cyclic transient analysis, the solution is often computed for one cycle only. It is often

desirable to be able to visualize more than one cycle. Thisis possible only if the first and
last timesteps contain the same information. By default, EnSight assumes one cycle.
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7.14 Flippbook Animation

There are three common animation techniques which are easily accomplished
with Flipbook Animation. They are:

» animation of transient data, which can be any combination of scalar/
vector variables, geometry, and discrete Particles

 animation of mode shapes based on a mode-shape displacement variable

» animation of aPart moving or changing value during animation, such as
sweeping a 2D-Clip Plane or changing the value of an isosurface.

You can combine any of these techniques with the animation of Particle traces
discussed in the previous Section 7.4.

The concept of aflipbook issimilar to the stick figures you have probably seenin
books where each page contains a picture. When you flip through the pages
quickly you get the sense of motion. Flipbook animation stores a series of “pages’
in Client memory which are then rapidly played back to create theillusion of
motion. Pages can be loaded as graphic images, which may playback faster; or as
graphic objects, which can be transformed after creating the flipbook, even while
the flipbook is running.

For animation to be of interest, something must change from page to page. For
transient-data flipbooks, you must have visualized something about the model
that changes over time. For mode-shape flipbooks, you need to have set the
displacement attributes of the Parts for which you want to see mode shapes (see
Section 7.10 Displacement On Parts). For created-data flipbooks, you need to
have used the Start/Stop utility or specified Animation delta values for the Parts.

The number of pages in the flipbook determines the length and smoothness of the
animation. You directly or indirectly specify how many pages to create. While the
Server performs the calculations, the Client stores the flipbook pages in memory.
Just how many pages you can store depends on the amount of memory installed
onyour Client workstation. Your choice to load graphic images or graphic objects
affects memory requirements, but the complexity of the model and the size of the
Graphics Window determine which will use less memory in any particular
situation.

You can control which original model Parts and created Parts will be updated for
each time increment as the user chooses. This feature takes all dependenciesinto
account. For example if an elevated surface was created from a 2D clip plane, the
clip plane would be updated first and then the elevated surface based on the new
clip. The ability to choose which Parts are or are not updated allows before and
after type comparisons of a Part.

After creating the flipbook, options for displaying it include: running al or only a
portion of it, adjusting the display speed, running under manual control or
automatically, and running from the beginning or cycling back-and-forth between
the two ends.

Itisimportant to know that objectsin the flipbook cannot be edited. If you wish to
change something in the flipbook, you must reload it. If you decide to regenerate a
flipbook (after changing something), you can choose to discard all the old pages,
or keep any old page with the same page number as a new page.
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Thisisvery useful when you first load every tenth frame then decide to load them
all. EnSight will not have to reload every tenth frame that already exists. When
you are done with a flipbook, remember to click Delete All Pages. Thiswill free
up memory for other uses.

While you can implement any flipbook animation technique with keyframe
animation (described in the next section), flipbook animation has three
advantages. First, graphic-object-type flipbooks allow you to transform the model
interactively to see from many viewpoints. Second, graphic-image-type flipbooks
can be saved to afile and later replayed without having to have the dataset oaded,
or even being connected to the Server. Third, the speed of display can be more
interactive because the flipbook isin memory and can be flipped through
automatically or stepped through manually.

Flipbook animation has afew disadvantages. First, you cannot change any Part
attributes, except visibility and material properties, without regenerating the
flipbook. Second, each page is stored in Client memory, which limits the number
of pages and hence the duration of the animation.

Transient-data flipbooks have pages that correspond to particular solution times;
i.e. step or simulation. You specify at which time value to start and stop the
animation, and the time increment between each page. The time increment can be
more than one solution-time value; thisis useful in finding arange of interest or
for acoarse review of the results. The increment can be afraction, in which case
the datafor a page is interpolated from the two adjoining solution-time values.

M ode-shape flipbooks are used to show primary modes of vibration for a
structure. Thisis done by using a per node displacement, enabling the Part to
vibrate. While you can use any vector variable for a displacement, to see actual
mode shapes you need to have a Results-file vector variable corresponding to each
mode shape you wish to visualize. Note that you can create copies of Parts and
simultaneously display them with different mode-shape variables, or one at its
original state and the other with displacement for comparison.

Thefirst page of a mode-shape flipbook shows the full displacement (asitis
normally shown in the Graphics Window). The last page shows the full
displacement in the opposite direction. The in-between pages show intermediate
displacements in proportion to the cosine of the elapsed-time of the animation.

Created-data flipbooks animate the motion of 2D-Clips and | sosurfaces according
to their animation attributes. This animation allows you to show clipping planes
sweeping through amodel or to show arange of |sosurface values. Thefirst page
shows the Part’s location as it appears in the normal Graphics Window. On each
subsequent page, each 2D-Clip isregenerated at the new location found by adding
the animation-delta displacement to the 2D-Clip’s location on the previous page.
Also, each | sosurface is regenerated with a new iso-value found by adding the
animation-deltaincrement to the iso-value of the previous page.

Linear-loaded flipbooks are used to animate a displacement field of a part by
linearly interpolating the displacement field from its zero to its maximum value.
The variable by which the part is colored also updates according to the linearly
displaced values. Like Mode Shapes, this utilizes a per node displacement. The
function can be applied to any static vector variable.
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Clicking once on the Flipbook Animation Icon opens the Flipbook Animation
Editor in the Quick Interaction Area.

Using Feature

Figure 7-64
Flipbook Animation Icon

Load Type  Transient i E Load As Images . E
Adjust Beg/End Time...ﬂ Increment Time By |4

Record Interactive Iso/Clip « $tart © Ston

Page Time -
| Modify
Run Type Step _!E ﬂys.oooo | 8.0000e+00 Run...
—I Regen. LoadE Save...l Restom...E Deletve...ﬂ Help...l

All Pages
| |~
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Figure 7-65
Quick Interaction Area - Flipbook Animation Editor

Load Type Opens a pop-up menu for the selection of type of flipbook animation to load. Options are:

Transient animates changes in data information resulting from changes in the transient
data. For example, changesin coloration resulting from changes in variable values,
or changes in displacement of Parts. See discussion in the introduction section.

Mode Shapes animates the mode shape resulting from a displacement variable. See
discussion in the introduction of this section.

Create Data animates Parts having nonzero animation-delta values or which have been
recorded with the Start/Stop utility. See discussion in the introduction of this section.

Load As Opens a pop-up menu for the selection of whether to load flipbook pages as Graphic

Images or Graphic Objects.

Graphic Objects flipbooks enable you to transform objects after creating the flipbook. Playback
performance depends on the complexity of the model.

Graphic Images flipbooks may be saved for later recall, but they cannot be transformed,
nor can the window be resized. Playback performance depends on the Graphics
Window size.

Linear Load animates the Displacement (vector) variable of apart by linearly
interpolating the displacement field from its zero to its maximum value. The Color
variables of the part also update according to the linearly displaced values.

Adjust Beg/End Time... Opens the Solution Time Editor in the Quick Interaction Area. To return to the Flipbook
Animation Editor from the Solution Time Editor, click on Animate Over Time... (When
loading Transient data, the flipbook will start and stop at the Beg/End values specified in
the Solution Time Editor.

(see Section 7.13, Solution Time)

Increment Time By In thisfield you specify the increment of each transient-data flipbook page which
corresponds to the range type specified in the Solution Time Editor,

Note: If you enter a Begin, End, or Increment value not corresponding exactly to a Sep or
Smulation time value, EnSight will interpolate the values, affecting the appearance of
each page.

Record Interactive Allows you to define the change (isoval ue change or clip plane movement) in an
Iso/Clip isosurface or clip plane which will take place during the Flipbook load. Only isosurfaces
and clip planes which are modified in interactive mode are tracked.
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Modify Run...

7.14 Flipbook Animation

Start and stop the recording of interactive movement of isosurfaces or clip planes. Any
interactive isosurface or clip plane modified between the Start and Stop will be modified
during the flipbook load.

Opens a pop-up menu for selection of how the loaded flipbook will play

Auto makes flipbook play continuously when mouse cursor isinside Graphics Window.
Sep activates Page and Time fields and stepper buttons for manual page control.

Off deactivates animation.

Opens the Auto Run Settings dialog.

Current Page: Min [ 0.000000
Max] 10.000000

Show From Page | 4 000000

Show To Page 10.000000
2 Display Speed
= splay 1.00

| Cycle
4 Close E

Figure 7-66

Auto Run Settings dialog

You use the Flipbook Run Settings dialog to change the number of pages displayed, the
running speed, and whether or not the flipbook playback repeats from the beginning or
cycles playing forward and backward.

-

Current Page:Min/Max These fields display the minimum and maximum flipbook-page numbers currently

Show From Page
Show To Page

Display Speed

Cycle Toggle
Regen. All Pages

Toggle

Load
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loaded.

These interactive fields specify the starting and ending flipbook pages to show when
running flipbook.

Thisfield specifies the playback-speed factor. Varies from 1.0 (full speed of your
hardware) to 0.0 (stopped). Change by entering avalue or clicking the stepper buttons.

Toggles-on/off whether, during automatic playback, to replay from the beginning
(toggled-off) or aternate playing forward and backward (toggled-on).

Toggles-on/off whether to regenerate already created flipbook pages. When toggled-on, al
existing pages are overwritten. When toggled-off, existing pages are not replaced by new
pages having the same time value, and, if loading transient data, new pages can be
interleaved according to their solution-time value.

Clicking this button starts the loading flipbook pages and opens a pop-up dialog which
reports the progress of the load and then closes to signal load is complete. If you cancel
the load, the pages already created during the load remain in memory.
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Save... Opens the Save Flipbook Pages To dialog where you specify the type and name of the
file in which you wish to save the flipbook animation pages you have created.

EnSight Tmage - (Can Be Rostored)
Vormat  MPEG - (Cam Not lla ltestored)

Save Window Type User Defined AI

Window Stre X [gop ¥ [ame

Figure 7-67
Save Flipbook Pages To dialog

EnSight Image To save the pages in the EnSight Image format, the flipbook must have been
loaded as graphic images.

MPEG Irrespective of whether you loaded the flipbook asimages or objects, you may
save the output as an MPEG file. You may additionally specify the window sizeto
save by choosing User Defined and specifying the X andY dimensionsin the
fields provided.

Restore... Click to restore a graphic-images flipbook from a file whose name you enter in afile
selection dialog. You can restore and then run a graphic-image flipbook without loading
data, or even connecting to the Server.

Delete... Opens a pop-up warning dialog which asks you if you really wish to delete all loaded
pages. Click Okay to delete all 1oaded flipbook pages and free the memory for other use.
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7.14 Flipbook Animation

Problem Probable Causes Solutions
No motion No pages are loaded. L oad flipbook pages.

All pages are the same visually. In order to see motion there must be
adifference between one page and
the next. Reload with differing Part
attributes, such as coloring by a
variable, using displacements, etc.

Run Type set to Step or Off Select Run Type to be Auto

Arein Auto mode but mouse cursor  Flipbook only runs when the mouse

not in Graphics Window. cursor isin the graphics window.

Speed too fast Display Speed is set too fast. Change speed.
Speed too slow Display Speed is set too slow. Change speed.

Hardware bottleneck (computer Reduce the number of pages.L oad

simply isn’'t sufficiently powerful) pages as graphic images.

Speed erratic Virtual memory isswapping pagesto  Only load the no.of pagesthat fit into

Mode Shape(s) not visible

2D Clip plane(s) not moving

I sosurface(s) not moving

Transient data ignored

Pages lost

Transformations do not work

EnSight 6.2 User Manual

and from disk storage.
Wrong Load Type setting

Displacement attributes are
incorrect.

Wrong Load Type setting

Plane was not moved interactively
between Start and Stop.

Wrong Load Type setting

I sosurface was not moved
interactively between Start and Stop.

Wrong Load type

Solution time step specifications are
incorrect.

Show From or Show To pages are
not at ends of flipbook.

Old pages are being regenerated.
Delete All Pagesis clicked.

Flipbook pages areloaded as graphic
images.

the workstation’s main memory.

Change Load Type to Mode Shapes
and reload.

Change Displace by and Factor
attributes for the Part to animate.

Change Load Type to Mode Shapes
and reload.

Change Load Type to Mode Shapes
and reload.

Change Load Type to Transient and
set Solution time values according to
available time steps.

Toggle-off Regen. All Pages

Recover using the session command
file.

Reload flipbook pages as Graphic
Objects
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7.15 Keyframe Animation

Sinceitsinitial release in 1987, EnSight has been used extensively for animation,
due to its easy-to-use keyframe animator, ability to handle transient data, and
ability to communicate with common animation controllers. This mechanism
allowsyou to create your own movie sequence to present your results more easily.
There seems to be two mind sets when it comes to animation. The first group of
people believe animation to be totally trivial—something that can be completely
finished in an hour or two by anyone. The other group of people seem to believe
that animation is something that takes many days, if not weeksto finish and
reguires an “animation expert” to get done. Well, neither of these ideas are correct.
While animation is not trivial, it is also not overly complicated. Most animation
produced by EnSight is setup during a day, and recorded the same day or during
the night to be complete by the next morning. Engineers create and record their
own animations. The majority of the time involved takes place in the recording of
the frames to the recording device. EnSight is intended to be used by end users—
thisincludes the animation module. We do acknowledge, however, that thereisa
difference between animation, and animation done well. The latter comes with
time and experience.

EnSight uses a modified keyframe technique. This technique enables the user to
define what the scene should look like at certain times called Keyframe. Each
keyframe can be different from a previous keyframe by using any combination of
rotate, translate, scale, zoom, look-at, or look-from operations. A given keyframe
can a so be the same as the previous frame (the purpose of which will be
explained shortly). The keyframe technigue only works on transformations, and is
not used for other items related to what the scene looks like (i.e., when to turn on
Parts, do isosurfaces, shading changes, etc.). EnSight actually keeps track of the
transformation commands performed between keyframes and linearly interpolates
these commands when creating frames between the keyframes. These in-between
frames are referred to as subframes. A reset command will not be allowed during
keyframe animation because it cannot be interpolated.

Each keyframe includes the following information: (1) a set of transformation
matrix values, specifying each local frame, the global frame, the Look-At and

L ook-From Points, and the position of the Plane Tool; (2) the value of all
isosurfaces and position of all clip Parts using the plane tool; (3) the specific
keyframe attributes; and (4) the transformation commands and isosurface values
to get the scene and clip Parts to the next keyframe.

When running keyframe animation, EnSight performs the following actions for
each keyframe: (1) any command language commands associated with the
keyframe are executed, (2) the specified number of subframes are displayed in
sequence, interpolating among them the resultant of the transformations you
performed to get to the next keyframe, which are not necessarily the most direct
transformations to get to the next keyframe.

What is meant by the resultant of your transformations? Consider, for example, if
you create a keyframe, rotate the model 360 and create another keyframe, when

you run the animation the model will rotate 360, not stay still. But if you create a
keyframe, rotate the model one way 360, rotate it back the other way 360 and then
create an keyframe; when you run the animation the model will not move because
the resultant of your transfor mations produced no rotation. If you had created a
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keyframe between the two transformations, then both rotations would have been
seen. The various types of transformations are performed simultaneously.

To begin the process of creating an animation sequence, first define the scene you
desire for thefirst keyframe. Thisincludes having all the Parts you want shown,
having the attributes you wish for these Parts, orienting as desired, etc. Then, turn
on keyframe animation and create this scene as your first keyframe. You can then
proceed to modify the orientation of the model and create your other keyframes.

If you make mistakes during the keyframe definition, click Delete Keyframe ...
and enter the number of the last keyframe you were satisfied with. Then, proceed
to define the subsequent keyframes again. As soon as you have at least two
keyframes defined, you may play back the animation to see what it looks like. To
do this, select the Run Animation button in the Quick Interaction Area. The
animation process generally proceeds with some keyframe definitions, running
what you have so far after some of those definitions, once in awhile a delete back
to operation, more keyframe definitions, etc., until you are satisfied with the entire
animation sequence. You then set up the recording device information and set the
process in motion to produce a video.

Note, that when playing back the animation, you do not have to aways play the
entire sequence. Run From, and To frame capability is provided. You also can
abort an animation run by entering the “a’ key in the graphics window.

In order to get the length of animation you want on video, you will need to adjust
the number of sub-frames between keyframes in the Keyframe Speed/Actions
dialog. The total number of frames displayed during animation is the sum of the
keyframes plus the sum of the subframes. The NTSC broadcasting standard calls
for 30 frames displayed per second. On most workstations, it is unlikely that
EnSight will be ableto display thisrapidly during playback on the workstation. So
it can be difficult to get afeel for how fast the animation will be once recorded.
The speed of the playback on the workstation is related both to its graphics
capability and the complexity of the scene, so reducing the complexity will speed
things up. Accordingly, you might consider options like making all but a
representative Part invisible, use the feature angle option to reduce the visua
complexity of the Parts, and/or use the dynamic/static box drawing modes.

Anything that is currently on will be on during the animation. That is, if contours,
vector arrows, Particle traces, shaded surfaces, flipbook animation, animated
traces, etc. are on, they will be on during animation. If any Parts have an
animation delta set or are dependent on a Part that has the delta set then they will
be regenerated and change through the animation. This enables you to do any of
the flipbook animation techniques within keyframe animation for recording
purposes, including the use of transient data (See Flipbook Animation). The
advantage for doing flipbook techniques within keyframe animation is that they
can be recorded and the amount of memory used is smaller because the whole
flipbook is not loaded into memory. This enables the recording of long sequences
of changing information that would not be able to be shown fully with flipbook
animation because of memory limits of the workstation. Short sequences that you
have already |oaded into the flipbook can also be used by making sure that the
Flipbook Run toggle is on before running keyframe animation.
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If dealing with transient data, you should set up the keyframes for display of the
model first, play it back, edit, etc. Then, after you are satisfied with the model
presentation, you can start dealing with displaying the transient data on the model.
You should be careful in doing movement of the model while transient dataiis
being displayed. It can be confusing to have the transient data changing at the
same time that the model in the scene is moving. When dealing with transient
data, we normally introduce the problem first with some keyframes, then run the
transient data without any transformations by defining two successive identical
keyframes. Between these two identical keyframes, we animate the transient data
using one of the several methods available.

We have attempted to create the animation module to be able to run in a set-up-
walk-away mode to create video. In order to do this, you can issue command
language lines at each keyframe. For example, if you had a case where you
wanted to first show off some of the model, and then turn on fringes to show
results, you could issue a “view: fringes on” command at the keyframe. It is also
possible to play a command language file using this option. Care should be taken
to not issue an ani m keyframe: run command as Part of this command language
(which would cause an infinite loop).

When saving imagesto disk files, be aware that image files can take a great deal of
disk space. The file system that you are writing images to should be monitored
during the animation run to make sure it doesn’t run out of space.
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Clicking once on the Keyframe Animation Icon opens the Keyframe Animation
Editor in the Quick Interaction Area.

Using Feature

Figure 7-68
Keyframe Animation Icon
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Figure 7-69
Quick Interaction Area - Keyframe Animation Editor

Keyframing Toggle Toggles-on/off Keyframe animation feature. WARNING: If you toggle-off Keyframing,
all the keyframes previously created will be lost (see Save... below).

Create Keyframe Click this button to create a keyframe. If Keyframing toggle is not turned on then creating
the first keyframe will turn it on automatically. Keyframes are automatically numbered in
seguence of their creation. As each keyframe is created, a message appears in the Status
History Area.

Delete Keyframe... Opensthe Delete Keyframes pop-up dialog which allows you to specify the number of the
last keyframe you wish to retain and then delete all keyframes back to that frame. The
keyframe whose number you specify is not deleted. To delete all keyframes enter O at the

prompt.

Run Animation Click to run the keyframe animation. If you click Run more than once, the animation will
play for the corresponding number of times. To abort the run, pressthe “a” key in the
Graphics Window.

Run From These fields specify the numbers of the keyframe to start from and the keyframe to run to

Run To when Run button is pressed. Must be integer numbers of already created keyframes.

Default is Run From 1 and Run To number of keyframes you have created.

Set Speed/Actions...  Opens the Keyframe Speed(Subframes)/A ctions(Commands) dialog.

L Por Keyframe |
Seb-Frames 5, From To 3
Commands To Execute At Keyframe

Update Commands

Figure 7-70
Keyframe Speed(Subframes)/Actions(Commands) dialog
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For Keyframe Thisfield and the stepper buttons are used to select which keyframe to edit.
Sub-Frames The Sub-Frames field specifies the number of subframes between that keyframe specified
From To in the “From” field and that specified in the “To” field. More subframes make the

transformations to the next keyframe smoother and slower.

Commands to This command text areais used to specify up to five commands to execute before
Execute at displaying the keyframe referenced in the For Keyframe field. You may use any command
Keyframe except commands corresponding to nonpermitted actions, such asloading another dataset.

Also, thereisno point in using vi ew t ransf commands that transform frames, change
the Look At and Look From points, or move the Plane Tool since the next thing EnSight
does is update the Graphics Window to match the transformation matrix information
stored as Part of the keyframe. You may use ani m keyf r ame commands, for example, to
toggle-on using transient data, but you should not usethe ani m keyf r ane: run command
since then the animation will enter an infinite loop. Commands frequently used herewould
bevi ew andannot ati on: commands. You may also play acommand file, so thereis
really no limit as to how many commands you can execute. Theshel | : command isa
special command to issue a UNIX command.

Update Commands This button will accept the commands entered above.

Viewing Window... Opens the Keyframe Viewing Window dialog.
Type | User Defined I |
X Y
Min 0 [ o
Max [ & 379 Max w9 | ave
1 Clow u.np;J Clowe Help...
Figure 7-71
Keyframe Viewing Window dialog
Type Selection of image type, including standard video formats. Options are:

Normal typeis appropriate for display in the Graphics Window.

Full typeis appropriate for afull-screen graphics window.

NTSC typeis NTSC window size.

PAL typeisPAL window size.

User Defined type enables you to specify the screen dimensions (see bel ow).

Min XY In Type: User Defined, these fields allow you to specify the pixel dimensions for user-

Max XY defined type of screen. Allowed valuesfor X are 0 to 1279 and for Y from 0 to 1023.
Bottom left corner is 0,0. EnSight assumes a horizontal -to-vertical aspect ratio of 5-to-4.
Other aspect ratios will distort the images.
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Record To...

Type

For Keyframe

Hold

File Prefix

Set Format...

EnSight 6.2 User Manual

7.15 Keyframe Animation

Opens the Keyframe Animation Recorder dialog.

Type Laser Disk 3 J Type

* Par Keyframe | Held [
]

Disk Pile o J

& Par Revirame Hold [T,

Pile Prefix [0

Set Farmat.,, File Numbering Frame Code

Figure 7-72
Keyframe Viewing Window dialog

This button allows selection of the type of recording device (or none). You can record
animation frames to a disk file or to a peripheral video recorder. Most recorders require
signaling between the recorder and the Client host system at the start of the animation run
and before sending each frame to the recorder. You can create User Defined shell programs
to perform this signaling, or use the protocols built-in to EnSight. These protocols are not
officially supported, but are provided for your convenience. Recorder Type options are:

Disk File for saving each frame to afile in the graphics format of the Client. This
option, and only this option, (shown on the right) highlights the File Prefix,
Set Format, File Numbering section in the lower Part of the dialog. See below.

Laser Disk for Panasonic laser disk recorder (model nos. TQ2027F or TQ2026F).

Lyon Lamb MiniVASfor aLYON LAMB Mini VAS controller.

Lyon Lamb VASV for aLYON LAMB VASYV controller.

MPEG output of the selected resolution.

SVAS for a SVAS controller.

User Defined for a user defined communication protocol. You create two shell
scripts or binary programs:. “user_defined_open” which is executed when you
click Run Animation, and “user_defined record” which is executed before
each frameis sent to the recorder.

VLAN for aVLAN controller.

None for no recording, just on-screen viewing (the default).

Thisfield and the stepper buttons are used to select the number of framesto Hold. Each
Hold will record the indicated number of frames to the Record To device.

This field specifies the number of framesto hold.
Note: It isignored in on-screen viewing.

Specification of filename prefix to use when saving framesto a disk file. Each frameis
saved in a different file with the filename formed from the prefix, keyframe number, and
subframe number in the way illustrated by the following example:

prefix.01 0000 (Keyframe 1)

prefix.01 0001 (Subframe 1 of Keyframe 1)

prefix.01_0002 (Subframe 2 of Keyframe 1)

prefix.02_0000 (Keyframe 2)
The prefix can also have adirectory path beforeit, such as /usr/tmp/prefix.

Opens the Print/Save Image dialog for the specification of save format options. (See
Section 2.4 Saving and Archiving and How To Print/Save an Image)
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7-78

File Numbering

Transient Data Sync...

Use Transient Data
Toggle

Adjust Beg/
End Time...

Specify Time
Increment
Toggle / Field

Cycle Toggle

Save...

Restore...

Use Interactive
Iso/Clip

Opens a pop-up menu for the selection of file numbering method. Choices are:
Frame Code File nameswill contain the keyframe and sub-frame numbers as indicated

under File Prefix.
Sequential File nameswill be numbered from 1 sequentially upwards throughout the
animation.

Opens the Keyframe Transient Data Synchronization dialog.

Use Transment Data

Adjust BegEnd Time... |

— Speaify Time Inarement | | 00000

Cycle
I Close Help..,

Figure 7-73
Keyframe Transient Data Synchronization dialog

Toggles-on/off synchronization of keyframe animation to transient data. If toggled-on,
each animation frame (keyframe or subframe) will cause the next transient-data time to be
swapped in. You can interpol ate between whole time steps with the Specify Increment
attribute (see below).

Opens the Solution Time dialog to allow modification of the ranges.
(see Section 7.13, Solution Time)

Toggle-on/off to indicate that you want to specify how to step through the transient data,
or that you want EnSight to cal cul ate how to do this. For example, for a Step time, entering
lindicatesthat you want EnSight to step by 1 with no interpolation. To cause framesto be
interpolated between actual time steps then enter afractional value, such as 0.5 to
interpolate half way between or 0.25 to interpolate at each 1/4. Enter avalue greater than 1
to skip over transient times, such as using 10 to jump by tens.

Toggles-on/off cycling through transient data during playback of keyframe animation.
Toggling-on cycling will cause the transient data to be played from beginning to end and
then end to beginning depending on how many keyframes and subframes you have
specified.

Opens the File Selection dialog to allow you to save the specifications of the current
keyframeinto afile. This saves only the keyframe specifications, not the animation images
or Part information. If you perform a Full Backup, the keyframe specifications are saved
as Part of the Backup.

Opensthe File Selection dialog to allow you to restore keyframe specifications from afile.
Thisrestores only the keyframe specifications; you must also load Part data and set the
Part attributes.

Turn on to animate clip and isosurface parts which were interactively modified during the
keyframe animation.

(see How To Create a Keyframe Animation)
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Troubleshooting Keyframe Animation

Problem

Probable Causes

7.15 Keyframe Animation

Solutions

Graphics Window flashes at start of
animation run.

Colors seem to bleed when | play the
recorded tape back.

Lines“crawl” across the screen
when | play the recorded tape back.

During playback the action of the
video starts as soon as the picture
comes up and it’s hard to recognize
what is happening that quickly and
then it goes away.

Video istoo fast when played back
from arecorded tape, but it looked
fine on the monitor.

Transformation of my object on the
recorded tape is not smooth.

Model isbeing clipped away asthe
animation proceeds.

EnSight 6.2 User Manual

New graphics window is opened to
display the animation.

The color display from tape has a
tendency to bleed colorsthat are
pure, such as full intensity red,
green, or blue.

Linesareonly 1 pixel wide which
would cause crawling on video tape.

When creating avideo it is best to
have the model come up with ahold
of 3 seconds or more before starting
the animation. The animation should
run for areasonable length of time
and then it should hold for 3 or more
seconds again at the end. On
complex models the hold may need
to be as much as 10.

Video formats play back at rates that
are normally faster than the
workstation hardware can. For
example, NTSC plays back at 30
frames per second which can be
impossible for the workstation to
match on afairly complex model.

Not enough subframes.

Running into the Z-Clip plane or the
regular plane tool with Clipping on.

Hardware specific. Does not affect
frames sent to recorder.

Don't use them. If you want ared
object don't use full intensity, and
mix in some other components. For
example you may want to try RGB
=9.1.1L

Use aline width greater than 1.

Holding avideo at the beginning and
the end and showing enough frames
in-between will allow your
audiences eyesto adjust and increase
comprehension of the video. Adding
annotation strings and pointers to
point out areas of interest also helps.
Also, showing the whole model with
ahold and then zooming way in on
the area of interest will help
comprehension.

Increase the number of frames
recorded by adding more subframes
or by possibly having your video
recording device record more than
one frame when EnSight tellsit to
record.

Adding more subframes will cause
more finely interpolated scene
between keyframes. For instance the
model should probably not rotate
more than 3 degrees between frames
being recorded.

Make sure the Z-Clip planes and the
plane tool are far enough away from
the model for the whole animation
sequence. NOTE: The distance
between the Z-Clip planes could
affect the clarity of theimage. The
Z-Clip should be kept as close to the
model and as close to each other as
possible for better results.

7-79



7.15 Keyframe Animation

7-80 EnSight 6.2 User Manual



7.16 Subset Parts Create/Update

7.16 Subset Parts Create/Update

From Part

Show
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EnSight enables you to create and modify Subset Parts from ranges of nhode and/or
element labels of model parts. The Subset Parts feature allows you to isolate
contiguous and/or non-contiguous regions of large data sets, and apply the full-
range of feature applications and inspection provided by EnSight.

Subset Parts can only be created from parts that have node and/or element labels.
Therefore, Subset Parts can not be created from any Created Parts, because the
only parts that can have node and element labels are Model Parts such as parts
built from file data, Merged Model Parts, or Computational Mesh Model Parts
(parts created via the periodic computational symmetry Frame attribute). Model
Parts that do not have given or assigned node and/or element labels can not be
used to create Subset Parts.

Subset Parts are created and reside on the server. They are Created Parts that
provide proper updating of al dependent parts and variables.

Subset Parts are created and modified by specifying parent parts, aswell astheir
node and/or element labels. Node and/or element |abels can be displayed and
filtered interactively according to global View Mode and local Part Mode
attributes.

Clicking once on the Subset Parts Create/Update Icon open the Subset Parts
Editor in the Quick Interaction Areawhich is used to both create and update
Subset Parts.

Using Feature

Figure 7-74
Subset Parts Create/Update Icon

Pros Part Show Elements i |(Ex.1388.100-250) ||
[m = [ 1-am A
A1 e
Create | Update Past| Help...|
J
Figure 7-75

Quick Interaction Area - Subset Parts Editor

List reflecting the parent parts that have been added to the list. Selecting a part in thislist
displays any corresponding element or node range specifications in the Show List.

Opens a pull-down menu for selecting which type of part entity you wish to include (or
have included) in your Subset Part. The Show options are:

Elements show any specified element label ranges

Nodes show any specified node label ranges
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7.16 Subset Parts Create/Update

Show List Thisfield specifies the label ranges of Elements and/or Nodes wanted for the Subset Part
that correspond to the selected part in the From Part list. The Elements or Nodes are
specified as arange as the example indicates, i.e. (Ex. 1,3,8,9,100-250).

Add Thisfield specifies the GUI part number you wish to add to the From Part list.

Delete This button deletes any selected entries in the From Part list along with any corresponding
element or node range specificationsin the Show List.

Update Part Recreates the Subset Parts selected in the Main Parts List according to the selectionsin the
From Part List and the Show List.

Feature Detail Editor ~ Double Clicking on the Subset Parts Create/Update Icon brings up the Feature Detail
(Subset Parts) Editor (Subset Parts), the Creation Attributes of which offers the same features for the
Subset Parts as the Quick Interaction Area Editor.

(see Section 3.3, Part Editing for a detailed discussion of the remaining Feature
Detail Editor turn-down sections which are the same for all Parts),

(see How To Create Subset Parts)
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